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7 e T y 
ot. CLI.—No. 3930 LONDON: FRIDAY EVENING, MAY 8, 1931 {Prick One Sariiine ** Rare 
’ ’ L is. 3d. 
PUBLIC NOTICES PUBLIC NOTICES! 
; ( tounty Borough of North- 
MANTLED HYDRAULIC PRESSES J AMPTUN 
o. goneres purposes, — eotepetiee. i HIGHWAYS AND FARM AyD sewaee 
aned for a pressure of 7 ». per DISPOSAL COMMITTE 
equare inch, or an intensified pressure The Engineer TENDERS are INVITED by the Corporation from 
3360 Ib. per square inch, complete competent Public Works Contractors for the OCON- 
wee interconnecting pipes and operating STRUCTION of the several WORKS included in the 
val ves. following Contracts :— 
Size of press tables ............+. 2ft. by sft. en CONTRACT NO. 1 (Srcrrow A). 
Clear i SS prapeseegere: os. 6in. Copstenetes Pe Pumping Statics at 
Diam. Of POSS TAM .....ceceeecee in . ~ ' . - . . ' edford-ro: orthampton, with Storm ater 
Sisats GF GIAO oc cccccccccesccese ft. PRINCIPAL CONTENTS OF T HIS ISSU E. Sump for the Installation of No. 2, 10in., and 
Constructed othe the Hydraulic Eng. Co., Ltd., No. 2, 12in. Centrifugal Dees 
Chester, abou Us IG * ] . (Section 
All in good 1... 5am condition. ARRANGED FOR CARD INDEXING. Construction of 3% Miles of Sft. diameter Main 
May be seen at the INDIA STORE DE =" NT, Outfall Conduit (Concrete Tube). 
Relvedere-road, Lambeth, London, 8.E.1, between —— eae 700 Yards of 3ft. 9in. diameter Storm Water Con- 
10 a.m. and 5 p.m. (Saturday, 1 p.m.). 6920 duit with — rv, ye &c. 
i CONTRAC 0. 2. 
. sal 7 Conpigustton ¢ Sewage ~eapenns Werte, geatteting 
of Detritus Tanks, Screening amber, Dortmun 
oyal Corps of Naval The Canadian Pacific Liner Tanks, Humus Tanks, and Main EMfuent 
CoNSTKU CrORS Carriers, &c., at Great Billing, near North 
. . ampton. 
A COMPETITIVE EXAMINATION Empress of Britain. (P. 509 NTRACT NC 
for a POST as PROBATIONARY ASSIB- 8T. JAMES" DISTRICT MAIN ‘DRAINAGE. 
TANT CONSTRL CTOR will be beld at THE ENGINEER, 8 - 5 - 31. Construction of approximately 950 Li Yards of 
the Royal Naval College, Greenwich, = Cast Iron Pipe Sewers, varying in size from 30in. 
during the first fortnight in July next. to 42in. diameter; aiso 2880 Lineal Yards of 
Candidates must not be more than 24 years of age Concrete Tube Sewers, 18in. to 42in. diameter. 
on Ist ones net, sat 4 ) ny pave = oo P t d * D | Cogetensien of Pumping Station, indindios 
in prac shipbuilding work for at leas months. W L h t Machinery, Se., yy alae. and Sewage Tan 
Graduates from the Universities are preferred. Ost- ar an urpbine eveiopment. 520) TRACT N 4. 
' The salaries and other conditions of service are given . ). GIBE isle i ath P = 7 - FAR COTTON DISTRICT MALY DRAINAGE. 
in full in the regulations of the Royal Corps of Naval \ I ° B.) THE ENGINEER, 8 - 5- 31 Construction of approximately 2046 Lineal Yards of 
Constructors. The salaries during the two or three Cast Iron Pipe Sewers, 2lin. to 33in. diameter. 
years’ Greenwich course, including cost-of-living — geen may be inspected at the office of the > heseat® 
bonus y- at its present rate of 55, are approxi- Engineer, Mr. Alfred Fidler, M. Inst. C.E., Borough 
mately as follows :— t Engineer, Guildhall, Northampton, from whom forms 
Probationary Assistant Constructors on joining Th Ti ] ] d of Tender, specification and bills of quantities may be 
: BN. Cablege, £377 in edition fo mass allowenee. e in-p ate in ustry. P. 518) obtained, on and after May 6th, 1931, on deposit 
-robationar ssistant Constructors during secon¢ ‘ Five Pounds for each of the four Contracts (crossed 
_ of course, £202 in addition to mess Sin W. C. WRIGHT THE ENGINEER, 8 - 5- 31 qhewees. made payable to ‘‘ Northampton Corpora- 
allow — omene jon “*), d which deposits will be returned 
Candidates successful at the end of the R.N. College pe seipt of a bona fide Tender in each case, and of all 
course will be admitted inte we nove sane Naval the documents forwarded to the Contractor for the 
Constructors as permanent Civ rvants, w corre- . ‘ purpose of preparing his Tenders 
sponding superannuation and other privileges, the Cl P w St t W t G ith the exception of Contract No. 1 (Main Outfall), 
salaries, en poaue oe above, of the lower grades eaning ower ation aste ases. (P. 504) &c., the Contractors carrying out the work will be 
being approximately as follows :— " . — _ ired to comply with the regulatic: of th 
2nd Class Assistant Constructor (first 3 years). J. B. ©. KERSHAW THE ENGINEER, & - 5 .- 31 Vocmetevenent ‘Grants lies with regard to the 
£301-£337 — employment of labour during the performance of the 
Ist Le Asstotent uarionstes (after 3 years), Contract. 
£408, rising to £68: Sealed Tenders, upon the forms provided, must be 
The salaries. &c., for the bigher grades are stated receised by the undersigned not later than 10 a.m. on 
tn, the sepaiations. which mer ts obtained from the The James Forrest Lecture (P. 506) Wednesday, the 27th May. Bet 
3 ‘ f ADI ‘ * . 4 2 merage and Sewage Dispos orks,” th the 
Whiteball, 8.W. 1, to whom intending candidates must (Sian T. E. STANTON THE ENGINEER. 8. ; . number of Contract to which the Tender applies. 
submit their names and full particulars of their : ’ . 2 See »- SI. The Corporation do not bind themselves to accept 
efucstionsl —y seeates warns and practical expe- _ the lowest or any Tender, nor to pay any expenses 
not later an the rd proxim di 
PRIVATE STUDENTS OF NAVAL ARCHITECTURE. es Wy ea) - soe 
A QUALIFYING EXAMINATION will be held in e ° Town Clerk 
conjunction with the above, for the admission to the Reorganisation of t e lron and Steel Guildhall, Northampton, 
Royal Naval College, Greenwich, of PRIVATE April 27th, 1931. 4828 
STUDENTS of NAVAL Se yy = = cue | d t = = 
to receive instruction in the course lak own for naus ry (P. 508 
PROBATIONARY ASSISTANT CONSTRUCTOR. . , } TY; , +i Stuy 
Applications for admission as Private Students should THE ENGINEER. 8. 3 " \ anted by Large Municipality 
reach the SECRETARY OF THE ADMIRALTY (C.B Nissi ee a in Yorkshire, the following EXCAVATING 
Branch) not later than the 23rd proximo. and 2ft. GAUGE LIGHT RAILWAY PLANT. in 
Private Students are required to pay a fee of £50 very good condition :— 
per session » 
° r J Shovel, + or 2 cu. yd. 
Applications for the regulations should be accom- M One Power Excavating . _ 
panied by an addressed foolecap envelope 6829 etallurgical Creep. (P. 506 ee ee ae 
- THE ENGINEEI = : One Head Gear with Foot and Hand Screw 
. » ENGINEER, 8 - 5 - 31. operated Brakes for Belf-acting Incline, capable 
smratra +3 , Sa of dealing with loads of 30 to 45 tons down and 
dministrati\ e Count A) of 10 te 20 up an incline 700ft. long—maximum 1 
4 NDON in 3 
ROBERT obi. AIR FELLOWSHIPS IN. APPLIED Th C ° One Mile 2ft. Track, 20 to 35 1b. Rails, with 
SAR, (55 teaooby. e Corrosion of Iron and Steel. w. 52s Turnoute and Fittines 
The London County Council invites APPLICATIONS = Four 20 to 30 H.P. Tractors, or Light Locos. 
for the AWARD of TWO ROBERT BLAIR FELLOW- THE ENGINEER, 8-5 31 Sixty 27 to 36 cu. ft. Heavy Type Tip Wagons, 
SHIPS in APPLIED SCIENCE and TECHNOLOGY, for use with the above. 
each of the value of £450, tenable for one year. The Particulars and offers to be submitted to oces, ea 
Fellowships are for advanced study or research in Baginess Office. 
applied science and technology and will be tenable in a = = = 
the Dominions, the United States, or other foreign 
countries. 
Candidates —y British subjects and at least 1 Metropolitan Ww ate r Board. 
twenty-one years of age PPOINTMENT OF ENGINEERIN 
Ri particulars aad application rn mer ASCPERINTENDENT OF WORKS. 
obtained rom the Education Officer (T.3), nt Th Metropolitan Water Board invite APPLICA 
crn Mal tioned tee tae | ~JNDEX TO ADVERTISEMENTS, PAGE 67. | 20s =sises seinen al sconing 
poe necessary), to whom the form must be , . tractors’ agents, an others, in respect of the 
returned by 18th June, 1981 APPOINTMENT of an ENGINEERING SUPERIN 
MONTAGU H. COX, - TENDENT of WORKS, in the Chief Engineer's 
6931 Clerk of the London County Council, “—_—“mm | Department, at °. commencing salary of £350 per 
annum, rising by four annual increments, subject to 
PUBLIC NOTICES | PUBLIC NOTICES the Certificate of the Chief Engineer, to £425 per 
| ——— —— — | annum, and thereafter at the discretion of the Board 
Applicants must have had experience in the control 
A rmstrong College, dee . | . r} f Hi: a »} of workmen, and in the laying of water mains and 
4 A dministrative Co untv oO f | B roug 1 oOo arwicnh. communication pipes, in streets R. successful candi- 
Ee: > TU PON.TYN L . MAIN 2AINAG date will be required to devote his whole time to the 
NEWCASTLE-UPON-TYNE. A LONDON pened DI an AG service of the Board; to reside in a house provided 
IN THE UNIVERSITY OF DURHAM.) The London County Council, invites TENDERS for CONTRACT NO. 2 by the Board in Holloway. London, N.; and to pay 
the EXECUTION of the undermentioned WORKS, | TO BRITISH MANUFACTURERS OF NON-CHOKE. | !2, Tespect of such occupation a rental to be deter. 
amine viz.: BLE CENTRIFUGAL PUMPING PLANT mined by the Board ; to pass satisfactorily a medical 
ALTERATIONS and ADDITIONS to betting rhe Council is prepared to receive TENDERS for | Z#mination by the Board's Chief Medical Officer : 
COURSES for the PASS DEGREE of B.Sc. and FORCED CIRCULATION HEATING SYSTES M. | the SUPPLY and ERECTION of an ELECTRICALLY = So eee Set ee Ge Sees 
4 —— ; Senta : 3 Cross, § Supe ation anc oviden ‘ 
the HONOURS DEGREE of B.Sc. in MECH- The ee ‘4 re .' x? “ may be ae } na ae yer 5 - .% dt Applications, in the candidates’ own handwriting. 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI- | obtained on application to the Chief Engineer, The | the existing Fernlea-road Sewage Pumping Station. stating age and full particulars of education, training 
NEERING, MINING, METALLURGY, or NAVAL ora County = Bodine -aastene, s.W.1 = 7 eter The works included in the contract consist of the E. Stilgoe, M. ast. os on ft 
“ r, 6 ) . 1931, ” mayment o ) ‘ac » sup tion of 2 “lect ric ) Be . . . = 
ARCHITECTURE. The curricula of the Pass Decree | Wetnewday. Gth May. i031. unin varment of £1 by | manufacture, supply and erection of an electric motor | magt gach th offices of the Board uot later than the 
and the Honours Degree normally occupy periods of | London County Council with all pipes and valves inside the house, and also | --2¢ May, 1931 


three and four years respectively, but candidates 
Presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The ing jes have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


lah + 





Full particulars of the Courses may be had op 
application to 
THE REGISTRAR, 
Armstrong College, 


6289 Newcastle-upon-Tyne. 





| Tniversity of Bristol. 


FACULTY OF ENGINEERING. 
wing: Pots ERSITY invites APPLICATIONS for the 
low ™ 

ECTURESHIP in METALLURGY (Grade IL.). 

” Gio £400 to £: se, according to ualifications. 

An ASSISTANT LE 30 °K — P . Oi GI. 
NEE RING (Grade ITI Salary £300. 
ASSISTANT LECTU RESHIP A ELECTRICAL 


An A 


This amount will be returnable only if the tenderer 
shall have sent in a bona fide Tender and shall not 
have withdrawn the same. Full particulars of the 
work may be obtained on personal application and the 
contract documents may be inspected before payment 


of the fee. 

Remittances by post should be addressed to the 
Chief — The Old County Hall, Spring-gardens, 
5.W. Personal inquiries at Room 2, No. 3, 


Warwick House-street. Cockspur-street, 5.W. 1. 

The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in “ The London County Council 


Coats. 
received by the Clerk of the 


o Tender Council at 
the “County Hall, 


Westminster Bridge, S.E.1, after 
p.m. on Friday, 22nd May, 1931, will be con- 
Ff 
The Council does not bind itself to accept the 
lowest or any Tender. 
MONTAGU H. 


Clerk of the London xX - Council 





astleigh and Bishopstoke 


6929 
EK 
4 SEWERAGE. 
CONTRACT NO. 2. 


TENDERS will shortly be advertised for the 
UPPLY, DELIVERY and ERECTION of ELE( 
TRICALLY DRIVEN SEWAGE PUMPING UNITS, 
inclnding GENERATING PL ANT, ELECTRICAL 
CABLES, &c. Contractors experienced in this class 
of work are invited to send in their names to A. 


n 





ENGINEERING (Grade IIl.). Salary £200 
An ASSISTANT LECTURESHIP in MATHE.- 
MATICS (Grade II.). Salary £300. 
Applications should reach the eagentonet. from 
whom further yy a peer be obtained, on or 
before Tuesday, wise yes 
FRED. ‘SHAPLA 


6940 


“a retary and iting Registrar. 





COTTERELL and SON, Chartered Civil Engine LY 
54, Victoria-street, Westminster, 8.W. 1. 6937 


an electrically driven air exhausting apparatus, 


accordance with the drawin 
specification prepared by 


The general conditions, 
the drawing may be 


&. 


general conditions 
the E 
Taylor and Sons, Caxton House, Westminster, 
specification and a 
obtained 


ngineers, Messrs 


by the manuf, 


all in 
and 
John 


8.W. 1. 


copy 


of 
acturer 


from the « flices of the Engineers upon payment of £5 


(cheque only), which will 
of a bona fide Tender 


The works are being expedited for the 
contract 


unemployed, and the 
special conditions laid 
Grants Committee. 
Tenders, 
Sewage Pumping Plant, 


dow 


be 


nt 


in sealed envelopes, endorsed ** 
Contract No. 2,” 


returned upon 


relief 


will be subj 


»y the 


m 


Unemplo 


receipt 


of the 
ect to 
yment 


Tender for 


be 


ust 


delivered at my office at —+ on or before 10 a.m 


on Thursday, the 28th May, 


93 
The Council does not bind iteclf to accept the lowest 


or any Tender 


By Order, 


(Signed) 


A 


Town Clerk's Office, Harwich 


J. WARD, 


Town C 





he Tralee 


lerk 
692 


and Fenit Pier 


d Harbour Commissioners invite TENDERS 


for the Kg PPLY and ERE 


CTION 


of a LOCOM( 


ITIVE 


STEAM CRANE at Fenit in accordance with specifi- 
cation, copy of which can be had on application to the 


undersigned 


Sealed Tenders to reach me not later than Monday, | 


18th inst 
The lowest or any 
Hiarbour Offices, Tralee, 
May 4th, 1931, 


Tender not necessarily accepted 


J. LAWLOR, 
Secretary 


6948 








Canvassing will be held to be a disqualification 
G. F ‘GER, 
‘ ‘Terk of the Board 
com at eae Board 
. Rosebery-avenue, E.C. 1, 


6th May, 1931 6938 
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SITUATIONS OPEN 
COPIES or ‘Tegumsstnane, QRIGINALS, UNLESS 








PECIFICALLY 
ws rED by Leading Engi Insurance 
pany, ADDITIONAL INS RS, | cual 
fied in best Crane and Lift Practice. 4 to 3 
Commencing salary £260 per annum.—A » with 
full particulars of experience, age, &¢., 6949, ee 
neer Office A 





(ar INSPECTOR REQUIRED for Large Auto- 
mobile Body Manufacturers in South Midlands ; 
good general and technical ctpentice essential ; must 
have had sound Wo: and have a 

a number Of years in an ex ty. special 

in the Design and Manufacture of wa Steel hate. 
Bodies and Pr t oppor- 
tunities for the right type of man. 

Applications, which should give age and fullest 
particulars of previous positions held and salary 
required, will be treated in strict confidence. 

Also state if at present in employment. 

Address, 6964, The Engineer Office. 








6054 A 





7FFICIENCY MAN REQUIRED, South aaeipate. 
4 Expert in Simplifying and Improving O 
tions in Jigging and Assembling ethods 


actual experience ™ 


man with 
Metal. Splendid 


of 


ference given to 
the Salvage 


Scrap 
prospects for the right type of man. 


and use 


Must be very 
energetic and understanding all of manu- 
facturing. 

Write, stating age, full particulars of past 
experience and salary required. 
Address, 6955, The Engineer Office. 6955 A 





Horizontal Retorts 
and C.W.G. Plant, REQD. for Brazil. Age 
. Single pref. £350 p.a.— dpely. LAURIE and 
Employment Specialists, 28, Basinghall-street, 

B.C. 2. No prelimi fee. P1080 a 


PEs SHOP SUPERINTENDENT.—REQUIRED 
BDIATELY, a fully qualified SUPER- 
thoro! theoreti 


training and 

uae 

laneous 
accuslo: 


ae ENGINEER, with Exp. 


on_ high-grade 


P mponents. Only men med 
to Motor-driven Power Presses, single and double 
action, need apply. Exceptional op ties for 
the right type of man. 

Apotications, Pra, should sive 2m and R.. 

train ng. ous g meariene 

and salary required, will be in strict 
confidence. 


Also state if at present in employment. 





Address, 6956, The Engineer Office. 6956 A 
¥ UPERINTENDENT to TAKE COMRLRSS 
CHARGE of PAINT and DE- 
PARTMENTS, ring A bil ‘Soates. 





Applications only entertained -, men who have 
worked in a similar capacity, used high-grade 
work and fully conversant with Mass oe 
Methods. a and iv 

for man with the qualifications. — Address 
in confidence, stating age and full jars of 
previous experience, 6957, The Engineer Office. 

6957 A 








Wy sXtzp. YOUNG DRAUGHTSMAN, with Tech- 
’ nical training, tO assist | RS Be 
Contractors’ Mechanical and jectrical Work on 
Public Works preferred.—Apply by letter, ng 
age, experience and salary req! . 
Sir LINDSAY PARKINSO. and CO., 
695. 


Ltd., 
Robinson-lane, Grimsby. 3a 





WELL-KNOWN London Firm of Heating Engi- 
+% neers REQUIRES ASSISTANT DRAUGHTS- 
MAN. Must have had experience in all forms of heat- 
ing and ventilating work 
ddress, stating experience, age and salary a 

6947 


6947 » The Engineer Office. 





UICK and eat JUNIOR DETAILING 
DRAUGHTSMEN" REQUIRED by London Con- 
onal Engineers. Salary offered £3 10s. to £4. 

Particulars of previous experience, including age, 
confidence.—Address, 6950, The Engineer Office. 
6950 A 


in 








REQUIRED 
IMMEDIATELY 


Assistant 
Works Manager 


for a large firm in the West of 
England. 

Must have good knowledge of 
internal and 
= B producing of small precisioa 





~~~ ie for this position must 
not be under 25 or over 35, and 
must state full particulars of 
their previous experience. 
Progressive position to man who 
can make good. 
Applications will be treated with 
striot conf.dence. 
Address, 6936, The Engineer Office. 
6936 














SITUATIONS WANTED 





BILITY ! ENERGY! COMPETENCE ee 
d MECHANICAL ENGINEER = ist class 
training, 8 years shop and 


D.O. in 
and general engineering, Higher Grade National Cert. 
Assoc. Manchester College of Tech., DESIRES PRO- 
GRESSIVE POSITION at home or abroad. —Address, 
P1061, The Engineer Office P1061 8B 





M.I.M.E. (28), Returned from 4 Years’ Contract, ip 
as 





YARROW HOME and HOSPITAL 
FOR CHILDREN 
BROADSTAIRS. 


For the Early & Preventive Treatment of Disease & Convalescence after illness. 
Managed by a Committes appointed by the Council of the Institution of Civil Engineers. 





medical, legal 
Navy, Army, and Royal 


Accommodation 
ee ye 


The —- 4 is intended for the children of members of the Institution of Civil 
the children 


rma \aiotes of thet Morchaes 
and university professors. 
is provided for 50 Boys between the ages of 4 and 12 


of 4 and 14 years. 
may be raised to 14 for Boys and 16 for Girls. 


, Members of the 
officers of the 


avy, schoolmasters 


In special cases the age li imits 








Particulars can be obtained from the Secretary :— 
116, Victoria Street, Westminster, 





LONDON, 5.W.1, 








SITUATIONS WANTED (continued) 





NGINEER, with Home and Continental Mechan. 
and Electr. experience, pumping specialist, 
SEEKS CHANGE as Chief of existing Centrifugal and 
Turbo Pump Dept., or to introduce these specialties 
Excellent references. 


to a good . 
Address, P1046, The Engineer Office. P1046 B 





NGINEER’S BUYER, Age 47, Shortly Disengaged, 
SEEKS 5 +y ENGAGE EMENT. Excellent 
eredentials, over years’ buying experience; also 
several years = with up-to-date methods. Wide 
knowledge of markets, and commercial experience. 
Would consider any responsible position = repre- 

sentation.—Address, 6958, The Engineer O _. . 

05 B 





SEEREEOED ENGINEER (35). 1st Class B.O.T., 
years chief, 2 soe Sudan, working knowledge 

Arabic, DESIRES POST, home or abroad.— ress, 
P1064, The Engineer Office. 





OvT. School, 
wi 
ing out 


ENGINEER (29),~ 
Colo: 


Public 
nial Govt. ve 
Vv 


superin' it, wel 
OFFER suitable EMPLOYMENT abroad from 
established firm. Details on request. 
The Engineer P1049 & 


Address, P1049, Office. 





HE Ne: OIL AND DIESEL ENGLNES.—ENGI- 
NEER, M.1.M. wr — exceptional experience, 
ng. 


manufact' SEEKS responsible 
fo 'T.— Address, “P1054. The Engineer Pines 
# 





ATE MERCHANT SERVICE Guy ENGINEER 





(32), Extra First-class B.0.T. Certificate, 
endorsed Motor, DESIRES POST ashore. 
Address, P1045, The Engineer Office. P1045 B 
BCH AMBCAL 2 og (29), Fully Coaleans 
,, (GMI. Mech. with testin, 


ence 
i Diesel engines, marine ond 





general inanufacturing and repair work, works 
ment and designing. Used to responsibility. 
references.— Address, P1048, The Engineer Office. 





Y-ACETYLENE and ELECTRIC WELDER 

WANTS JOB; 12 years’ ex ence, good 
worker.—S. COOK, 43, Towns End-place, St. 
Ippolyia, Hitchin, Herts. P1056 B 





UGHTSMAN, xperienced Elevators, Con- 

structu: steel work, aerial ropeways, 

ic telpherage, surveying and outdoor erection, 

complete plant lay-out; can take complete charge. 

First-class references.—Address, P1055, La 
5B 





ADY TRACER”SEEKS POSITION; 12 Years’ 


veges ——— 
Excellen' 


references. 
yr — P1031, The Engineer Office. P1031 B 








H*42 TREATMENT FOREMAN, with Extensive 
technical and practical ae €, modern 
methods for treatment + f ferrous 
non-ferrous metals, SEEKS P Posirios oe 
052, The Engineer Office. 
MISCELLANEOUS 





Y an Agreement Dated 15th December, 1930, 
all RIGHTS and BENEFITS in connection 
vip an INVENTION for Recording and Repro- 
ducing Sound (Patent Application NS. 9992, of 
1930) and all improvements in the said invention 
ie by the inventor, were ASSIGNED by 
ENWELL STOCKS to A E 
and THEODORE DARCH 


JAMES MUNRO 
PARKIN, both of 103, Cornwall-road, South 
Tottenham. P1057 





Mar ROTIOS TESTING and INSURANCE of 

;CTRICAL and other POWER PLANT. 

, My - power schemes - tasters tev cute. oe. 
MOMIGLDI, Lo London, W.C. P1021 





fi. Far East, DESIRES POST 

abroad to engineering concern. Sound sicaaion. 
training, and experience. Good French.—Address, 
P1062, The Engineer Office. P1062 B 





ca Any BROTHER MASON OFFER POST to 
ERECTION and MAINTENANCE ENGINEER. 
Good practical ex lence th gas, steam and oil 
engines, oenee. Ee machinery, gasworks plant, 
H it references.— 


and coke ens. 30. 
‘Address, P1063. The Reese Office. P1063 B 





NGINEER (28), Educated at Public School and 

4 Cambridge, 2 years’ experience in s and general 

engineering, 22 years in oil engines, SEEKS POST in 

works or on the commercial side.—Ad . P1051, 
The Engineer Office. 1051 B 





NGDINEER, M.I. Mech. E., Age 41, Expert on 
modern steam-raising fnstallations and acces- 
sories, condensing plants, iron and steel works prant. 

arit catchers, considerable experience in boil 
ironfounding, machine shops, repair werk, 
ting, DESIRES 
At inert La ‘June — 

Address, P1059, The Engineer O P1059 








ENGINEERS— 


We offer you the finest and most complete book 
Careers i—absolutel, 





on ever 
FREE of > book corn 180 ot 
invaluable Inf and advice. It also contains 
details of Bsc, AMICE, A E., 
A.M.LE.E., A.M.IA.E., A.M.I. Struct. E. ; M.&. San. I., 
LLOB., F.S.L, G-P.0., C. G., 

outlines in all Sennehes of Ci 
Mechanical, Motor, Wireless, Aeronau 

ad 4 a nae ~ iene 


our 
stating branch or subject of most interest. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 
22, Shakespeare House, 29-31, Oxford St.,W.1. 
P1043 1 





))SGINEER, 27 Years of Age, Experience with 

‘4 electrical, Diesel and steam plant, SEEKS OPEN- 
ING where he would have time to study Law § LE.E. 
exam. Now working seven days a week.— > Address, 
1047 B 


P1047, The Engineer Office. 








UY: STEAM and OIL GENE 
"ENGINES, ante PSs, 
iC MOTORS, capensend. 
WINKWORTH and ito. Engineers 
its, 69, High-street, Staines. , 9301 
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PREPARATION 
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INST. OF cIvit ED ENGINEERS. 

INST. OF MECHANICAL ENGRS. 
INST. OF STRUCTURAL ENGRS. 
pny hn = oe _ 


a Trevor 'W. Ph Philli 7 


Hoacess, Easiness. London 
Assoc. M. Inst. C.E.. A.M.I. Struc. B., 
F.B.8.A. a 
particulars and advice — 
ore Oe 0. Dass Saae. OL. 
} BS 


.. Chartered Civil 
, CHANCERY Lanz, W.C. 2. 





xford Corres or hee cares ew 


BEAUMONT HOUSE, OXFORD. 
THOROUGH POSTAL PREPARATION FO’ 
B.Sc. ( ENGINEREING) Pass and Honours. 
eMLCE. 
AMIME:. 
— and Mari Rnsinesring _ o 
ne 
new F =e able monthly. 60 Tutors, Individual 
_ from the Seeretary. 


TLC. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.I. Mech. E., A.M.I.E.E., ete. 


Convincing proof that The T.1.G.B. training 
is markedly successful is found in the many 
pages of ‘ The Engineer's Guide to Success” 

which are filled with typical results of 
T.1.G.B. Students. This testimony of former 
Students obviously provides the soundest 
reason why you too may enrol with The 
T.1.G.B. with every confidence in the Issue. 





Write to-day for “‘The Engineer's Guide to 
Success" — 128 


— containing the 
widest selection of gr 
am, esaume= 
cation that interests Me TOS. 

= nisereas you he PIO. 
one fee. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4 
(Founded 1917.) 





AGENCIES 





GENT for POWER bt ne ye EQUIPMENT 

and ELECTRIC HOIST BLOCKS, for large 
German manu ufacturer 

Address, P1050, The Engineer Office. P1050 D 





EADING CALCUTTA FIRM, Established Over 100 


years, contractors to Ind ian Government, 
ways and other public — already representing 
impo: t British engi firms, are O to 
CONS an AGENCY for I High- ng 
Specialities. 


Reply by letter ay to JOHN SHAW and SONS, 
WOLVERHAMPTON, LIMITED, Wolv ene ~¢ 





ERY Byettehto SIDE wr - is Ay raliehle ia | Certain 
districts to salesmen already ling on steam 
Wiish ‘hab “enrued’ sn established ie tea ins few 
years and gets repeat orders from users. beral 
commission.— Address, 6045, The y Fy ofen 














FOR HIRE 

RECTORS’ STEEL DERRICKS (Various and Com 
ttt Ds capaciti sane to 6 on S - 
<rat'Steel Chimney Bhatia, Hiveted and Walled 
ate pee Netherton, Dudley. 69389 K 
ICHD. D. B LOR, ARTESIAN 

ENGINEER t ATER SUPPLIES EXPE = 

Boring, and ping Plant. 


GRAVES RATION TED TWO 
BORINGS to, 14,000,000 GALLONS PER DAY (ONE 
“7h, duven Victorie-srest, 0. 4. and Chatham. 
See | carl OP cat Watersacd, Chatham. 

* “ESTAB. OVER 150 YEARS. 


Fe a) 
F° Patna SUE, spoon ax 


P te uray’ - ye banseed). 
LS. 








bea 
Holbora. We.” 
(AF - yt 


MACHINERY, &c., WANTED 








ANTED. Seo | 
having a ere ar 


fay 7 Tele Mal fon LL -_ 
ows >—120, 
tt gy nc Vasa) 306, 156, 103, vs. or 
8 to both Rotary Table and Traverse {,, be 


utomatie and b; 
Single a! drive. State price. 
Address, 6952, The Engineer Office. 


OTTING MAC HIN 
between 6in. and Sine 
pulley Drive, complete 


6052 P 





ANTED, 100 H.P. BLACKSTONE py); SEL 
TYPE SPRING INJECTION OIL ENGINE. 
—Address particulars, P1053, The Engineer Of: 
P1053 » 


—$—— 





FOR SALE 





—. 


BOILERS, TANKS and AIR 
RECEIVERS. 


Cornish Boiler @ft. Gin.. 80 Ib. WP, 
bo te (Boiler Shells), soft <4 7. extra be avy. 


H. 6.1 DANKS @ (Netherton), LTD. 
Engineers, Netherton, DODLEY. 


——— 





98 STAINES. 


"PHONE 
Dis) 220 GENERATING SET, English El« tric, 
20 volts D.C., 124 kW. Only worked aboui 


@ mont! 
oe H.P. Modern Petter CRUDE OIL ENGINE 
H.P. Ruston HORIZONTAL CRUDE oj), 
ENGINE 
120 and 45-kW Allen STEAM GENERATING SETs. 


230 vo. ay 
20 N.H.P. Robey COLONIAL BOILER, 120 Ib. w.p, 
ana BOILER FEED PUMPS from 1000 1. 
VERTICAL THREE-THROW CARGO RAM Pome, 
by Pearn, liin. rams, 12}in. stroke, 400 volts 
HARRY H. GARDAM and ©O., Limited, Statace. 
6931 a 


ELECTRIC MOTORS. 


H.P. MOTOR, by Lancashire B B7pemo and 
Motor Co., Ltd., 440-volt, 





amps. per 

phase. continuous, enclosed 4. ventilated ol Ting, 145 
r.p.m., ring off Bearings. see ate, shaft 
ae both ends, Meith ow Guitcuphes ton okbirst 


In good order. PRICE :—£200 0 0 
120 H.P., by » and Platt. Ltd., 400 volts, 
500/490 8.C. with Switch. ICE :—£80 0 0 
Send for complete list of Electric Motors. 
JOHN CASHMORE, GREAT BRIDGE, 
ST 


Ss. 





YLECTRIC SCALING TOOL, COMPLETE, S&uit- 
4 able for ue or Water-tube Boilers or 
Ship-scaling. NEW. 


Address, P1066, The Engineer Office. P1066 @ 





R SALE, No. 6 Ruston NAVVY on Caterpillars, 
in good condition, just Guished job; £900 or 


‘er. 
FOR SALE. TWO 2éin. gauge Hudson 0-4-0 STEAM 
LOCOMOTIVES, in good condition; £190 cach or 


Address, 6882, The Engineer Office. 6882 0 





For continuation of For Sale Adver- 
tisements see page 68. 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 


Broadway Bidgs., Broadway, Westminster. 5.W. 1. 








The Metallurgist 


** The Metallurgist "’ is a free supple- 
ment accompanying the last issue of 
* The Engineer” for each month. 


It is devoted entirely to the science 
and practice of Metallurgy—ferrous and 
non-ferrous. 


The following comments by a few of 
our readers indicate its usefulness in 2 
field hitherto much negtected. 


“The supplement is very well arranged and 
will be of considerable value to the Metallurgical 
Industry.”"—Sheffield, February, 1925. 


“The advantages gained by the metallurgist 
and the engineer through closer contact 's 
obvious and your should aid in 
this....”—Washington, U.S.A., February, 1925. 


. Metallurgical Supplement is undoubted)y 
very good.”—Manchester, January, 1926. 


“The Metallurgist is indeed a very splendid 
paper.” 


.. the high standard of these supplements 
which falls into a No Man’s Land Land between 


research workers and users. . —Birmingham 
January, 1927. 
“... supplements which are of s high order 


and very a enerran a January, 1927 
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The French Air Manceuvres. 


EXTENSIVE air manceuvres were carried out for 
the first time in France last week, when an air attack 
was made upon the port of Toulon by squadrons 
numbering altogether 210 machines, drawn from 
Metz, Strasburg and the seaplane bases of Berre 
and Palivestre. The manceuvres were conducted 
» the presence of Monsieur J. L. Dumesnil, the 
Minister of Air, who recently returned from an inspec- 
tion flight in French West Africa. The first operation 
was the bombardment of Toulon during the night, 
when, for two hours, 130 land machines passed over 
the arsenal, port and fortified places in successive 
waves. Each plane carried a load representing one 
ton of explosives. The weather was bad, and it is 
not known whether the squadrons fully attained 
their objective. The second operation was carried 
out with great secrecy by 120 land planes and 90 
seaplanes. The attack began at 3 o'clock in the 
morning, but combined fog and rain compelled 
the machines to return. They started again seven 
hours later, when the weather had cleared a little, 
and the combined military and naval bombing 
-quadrons, which were flanked by fighting machines, 
are declared to have partially succeeded in their task, 
notwithstanding the bad weather. The Minister of 
\ir has stated that one result of the manceuvres 
is to show the necessity of increasing the weight of 
explosives carried by the machines. 


Standards Association of Great Britain. 


NoTIcE was given last week that an extraordinary 
general meeting of the members of the British Engi- 
neering Standards Association will be held at the 
Institution of Civil Engineers, Great George-street, 
S.W. 1, on Tuesday, May 19th, 1931, at 12 o'clock. 
The business before the meeting will be formally 
to approve the proposed new title and by-laws, 
rendered necessary by the forthcoming changes 
in the organisation of the Association as set forth 
below. Copies of the proposed by-laws may be seen 
at the offices of the Association, but, in order to save 
the time of the members of the Association in different 
parts of the country, the Chambers of Commerce 
in the following towns have kindly agreed to place 
copies in their offices, for perusal by those members 
who may desire to see them :—-Birmingham, Bradford, 


Cardiff, Derby, Glasgow, Leeds, Manchester, 
Newcastle, Nottingham, Sheffield. The Council 


has for some time past been considering the advis- 
ability of dropping the word “‘ Engineering ” from the 
title, and in conformity with the recommendations 
of the recent Imperial Conference, of reorganising 
the Association on a completely national basis, 
having four main divisions, Engineering, Chemical, 
Building and Textile, under a General Council, 
elected equally by these divisions. At its last meeting 
the Council definitely decided to recommend to an 
extraordinary general meeting of the members, that 
the new title of the Association should be the 
Standards Association of Great Britain.” 


The Faraday Medal. 


At the meeting of the Institution of Electrical 
Engineers, held on Thursday, April 30th, when 
Professor W. L. Bragg delivered the Kelvin Lecture 
on ‘* The Architecture of Solids,”’ the Faraday Medal 
was presented by the President to Mr. Charles H. 
Merz, who has been responsible for many important 
electrical undertakings in this and other countries. 
His schemes include railway electrification in India, 
Australia, South Africa and South America, and he 
has, of course, been responsible for the design of 
many large power stations, both at home and abroad. 
He has been a member of Government committees 
dealing with electricity in mines, electric power 
supply, fuel economy, reconstruction, &c. From 
time to time he has read papers on power station 
design and electric power and traction problems 
before various Institutions, and it is probably correct 
to say that no other consulting engineer has rendered 
more useful service to the electrical industry. 


The Government and Low-Temperature 
Carbonisation. 


IN a statement made in the House of Commons 
on Tuesday afternoon last, May 5th, Mr. C. Edwards 
said that the Government had carefully reviewed the 
present position, and had decided that the low-tem- 
perature carbonisation of coal and the recovery of 
liquid fuels from coal could be effectively helped in 
two main directions. One of the first steps was to 
‘improve the value of tar oils, and in that connection 
the Fuel Research Station laboratory experiments 
on the production of motor spirit and Diesel oils 
would be carried further, by the development of 
the tests on a small commercial scale, which would 
cover the hydrogenation, cracking, and refining of 
tar oils. Plant costing about £33,500 would be put 


down and the staff and maintenance costs would be 


and Industrial Research was also prepared to make 
grants for research on tar oils in the case of schemes 
submitted to it. The Government proposed to assist 
in bringing about a wider use of the smokeless fuel 
produced by low-temperature carbonisation processes 
by issuing instructions to Government Departments 
and through the Ministry of Health to local authorities 
to encourage the use of such fuel. Financial assist- 
ance would also be considered under certain con- 
ditions for public utility undertakings doing low- 
temperature carbonisation work. The developments 
in connection with the use of pulverised coal 
aboard ship had been carefully watched, and the 
research work on powdered coal at the Fuel Research 
Station would be continued, while the Government 
would consider, along with the shipping industry, 
what could be usefully done in order to extend the 
tests of various pulverised fuel systems which certain 
ship-owning firms had been carrying out under prac- 
tical sea-going conditions. 


The Reconstruction of the Royal Institution. 


Tue desirability of rebuilding a considerable part 
of the Royal Institution had long been recognised 
when, two years ago, it was decided that plans should 
be prepared for reconstructing the lecture theatre. 
This room had remained unaltered since the date— 
1802—-at which it was completed under the super- 
vision of Count Romford. Modern standards of 
security required that the theatre should be built of 
fireproof construction, and should be provided with 
sufficient exits. It had, also, to be suitable for 
scientific purposes. At the same time, the affectionate 
regard in which the old room was held by succeeding 
generations of members made it desirable to alter 
its appearance as little as possible. Advantage was, 
naturally, taken of the opportunity to bring the equip- 
ment up to date, and the theatre has now been pro- 
vided with a cinematograph projector, an epidiascope, 
a number of services to the lecture table for experi- 
mental purposes, and other refinements. Among 
other parts of the building affected by the reconstruc- 
tion of the theatre are the ante-room and the ambu- 
latory. A new entrance hall, a new lecture laboratory 
and a new chemical laboratory have been built, 
and the basement area has been rearranged. The 
reconstruction work was carried out by Mr. L. 
Rome Guthrie, F.R.I.B.A., the architect to the Royal 
Institution, and Messrs. McLellan and Partners, 
of Victoria-street, acted as consulting engineers. 
The decorative work in the new parts of the building 
is in keeping with that of the older rooms, so that the 
air and charm of the old building have not been lost. 
The “‘ house warming *’ of the reconditioned building 
took place on Wednesday last, May 6th. 


The Aircraft Industry. 


SPEAKING at the dinner of the Aeronautical 
Inspection Directorate last Friday night, May Ist, 
Lord Amulree said that it was very gratifying at 
a time of such depression in trade to find that the 
exports of the British aircraft industry were very much 
higher than five years ago. He gave the following 
figures for the value of aeroplanes, engines and spare 
parts exported during the last five years :— 1926, 


£807,000 ; 1927, £845,000; 1928, £961,000; 1929, 
£1,558,000 ; 1930, £1,428,000. No less than 26 


foreign countries, he said, were using aircraft or 
engines of British make. The figures included the 
value of exports to the Dominions and Colonies, but 
not those to India. He considered that although the 
Air Ministry was steadily increasing its orders for 
aircraft for the Royal Air Force, it was important, 
to secure continuity of employment, that firms should 
do their utmost to secure orders from abroad. British 
goods had always been famous for high standard of 
quality, sound construction and durability, and the 
fact that our aircraft so fully maintained that high 
tradition was mainly to be credited to the work of 
the Aeronautical Inspection Directorate during the 
last 18 years. In that period a system of inspection 
had been devised which, while leaving a high degree 
of responsibility upon the contractor, at the same 
time maintained a general high standard. 


The New Southampton Graving Dock. 


THE directors of the Southern Railway Company 
have placed with John Mowlem and Co., Ltd., of 
London, a contract for the construction at Millbrook, 
Southampton, of the world’s largest graving dock. 
In order to expedite the work, the firm will carry 
out the operations with the assistance of Edward 
Nuttall and Co., Ltd., of Trafford Park, Manchester. 
The dock is to be ready to receive the new 73,000- 
ton Cunarder, which is now under construction in 
John Brown’s Clydebank yard, and which, it is hoped, 
will be completed in the autumn of 1933. The 
leading officials have undertaken, unless unforeseen 
difficulties occur, to complete the construction of the 
dock within a period of two and a-half years. It will 
have a length of 1200ft. and a width of 135ft. at the 
entrance, with a depth of 45ft. over the tops of the 
blocks at high-water tides. It will be necessary to 
excavate to a depth of 87ft. below the quay level, 
and the operation will involve the lifting of over 
1,000,000 cubic yards of material. In all probability, 





about £8000 per annum. The Department of Scientific 





the excavation will be carried out by steam navvies 
in timbered trenches, but the details of procedure 


have yet to be settled. At the present time, the 
James Dredging, Towage and Transport Company, 
Ltd., is building an enclosing bank around the area 
in which the graving dock is to be constructed. 
This bank, it is held, will enable the work of excavating 
to be carried out with greater ease, as the mudland 
cut off from the river Test by the bank can be kept 
more or less dry by pumping. The value of the 
contract let for the building of the dock is over 
£1,000,000, and the whole scheme will involve an 
expenditure of about £1,850,000. 


China's Iron and Steel Needs. 


In a communication from its Pekin correspondent 
our contemporary, the Manchester Guardian, states 
that plans have been submitted to the Chinese 
Government by the Minister of Industry for the esta- 
blishment at Pukow, the railway terminus across the 
river from Nanking, of a great steel plant. A memo- 
randum issued by the Ministry maintains that for the 
development of the industries of China production of 
iron and steel is essential. At present the country 
imports between 500,000 and 600,000 tons of iron and 
steel per annum, and owing to the great reconstruction 
plans that have been projected, the need for Govern. 
ment-owned smelting plant is held to be obvious. 
The iron ore reserves of the country have been esta- 
blished by an investigation conducted by experts, and 
it is believed that those of the Lower Yangtze Valley 
total 80,000,000 tons; this figure includes 4,000,000 
tons at Feng Yuan Hill, not far from Nanking. 
According to the present plans, the production of the 
proposed steel plant will be 500 tons a day, so that, 
present indications being accepted, the ore deposits 
will suffice for China’s needs for about 100 years. The 
plant will be served by a branch railway bringing coal 
supplies from Anhui and Kiangsu provinces. It is 
hoped that the whole undertaking, costing about 
£4,102,000, will be completed within three years, and 
that, reckoning from the present market price of steel, 
an annual profit of nearly £400,000 will be earned. 


Associated Electrical Industries. 


SPEAKING at the thirty-first annual general meeting 
of Associated Electrical Industries, Ltd., the chairman, 
Sir Felix J. C. Pole, explained that the profit for the 
year, including dividends from subsidiary com- 
panies, and after deduction of all expenses and charges 
other than interest on debenture stock and deprecia- 
tion, amounted to £372,997, as against £365,961 for the 
preceding year. To that figure of £372,997 there had 
to be added the amount brought forward from last 
year, namely, £109,241, making a total of £482,238. 
Referring to the work done hy the company, the 
chairman explained that, in spite of omnibus com- 
petition and the general impression that tramways 
were becoming obsolete, the volume of tramway busi- 
ness was greater than that for 1929-30. Develop- 
ments had taken place in the design of tramway 
equipment, principally with a view to minimising 
noise and reducing maintenance costs. There had 
also been progress in the use of the trackless trolley 
omnibus, which would undoubtedly take the place of 
the tramcar where conditions were suitable. New 
induction motors produced during the year repre- 
sented the latest and best practice in machines of that 
class. Silent motors for marine and other purposes 
had been developed in the acoustics section of the 
research department. Progress had been made in the 
art of arc welding, and various new processes were 
being developed for commercial application. There 
had also been some activity in connection with high- 
frequency furnaces for the special steel trades. 


Professional Civil Servants. 


Ln his presidential speech at the annual general 
meeting of the Institution of Professional Civil 
Servants, held on April 30th, Sir Richard Redmayne 
stated that the very organisation of the Civil Service 
was of itself sufficient evidence of the contention that 
the status of the technical expert was unsatisfactory. 
Under the present organisation of the Service tech- 
nical departments were overlaid by an administrative 
hierarchy which, by tradition and training, could not 
be expected to review administrative problems as 
problems requiring solution in the light of the require- 
ments of a civilisation which had been revolutionised 
by scientific discoveries. One had only to look at the 
salary list for the heads of the professional, scientific, 
and technical departments and compare it with the 
remuneration obtaining on the administrative side 
of the service to realise that a great gulf was fixed 
between “ administrators’ and those who served the 
State by virtue of the possession of specialist know- 
ledge. Sir Richard referred to the present chaos of 
multitudinous scientific and technical grades and 
stated that the Institution had advocated in its 
evidence to the Royal Commission on the Civil Service 
the formation of a much simplified graded technical 
service. The creation of such a service would bring 
home to the general public the underlying significance 
of the employment of experts, viz., that collectively 
they reflected the recognition and application by the 
community of the scientific discoveries which have 
altered the whole character of their daily life and were 
destined to effect even greater changes in civilisation 
if the country had the foresight and ability properly 





to utilise those discoveries to the common good. 
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The Cleaning of Power Station 
Waste Gases. 
By JOHN B. C. KERSHAW, F.L.C. 


ENGINEERS, in this and other countries, are devoting 
considerable time and energy at the present time to 
the investigation of the best methods of reducing 
the air pollution caused by boilers fired with pul- 
verised fuel. The descriptions given below of the 
methods and apparatus in use in this country and 
on the Continent of Europe for cleaning the waste 
gases from power stations show that the problem is 
now being attacked in earnest, and in the course of 
the next two or three years one may expect some 
reliable figures of capital outlay and running costs 
per 1000 tons of coal consumed to be released for 
publication. For the present all engineers in charge 
of these experimental trials are very chary about 
publishing data of their operating costs. One can 
only assume, therefore, that they are high, and that 
they will have to be reduced considerably before these 
methods of cleaning and washing waste gases come 
into general use. The problem seems to have been 
solved technically, however, and what is now required 
is that it should be solved economically, and that a 
method and apparatus should be standardised which 
ean be applied to all dust-fired boilers, whatever 
their size or steaming capacity, at a reasonable 
cost. As definition of a reasonable cost, the author 
gives the figure of Is. per ton of coal consumed, 
this charge to cover both capital amortisation and 
running costs, including that for water. 





THE PFLEIDERER SYSTEM. 

The power plant at the works of the Badische 
Anilin und Soda Fabrik at Oppau, is one of the largest 
steam plants in existence. The original plant con 
sisted of 44 boilers, producing low-pressure steam, 
and each capable of evaporating 60,000 Ib. of water 
per hour. A large high-pressure boiler was installed 
in 1927. It has a heating surface of 21,500 square 
feet, and, with a capacity of 180,000 Ib. of water per 
hour, is generating steam at a pressure of 630 Ib. 
This new unit is fired with pulverised fuel by the 
Lopuleco system, and the Pfleiderer method and appa- 
ratus for cleaning the gases is employed, in order to 
deal with the large amount of dust which passes 
from the furnaces to the short chimney stacks. 
Only a very restricted space was available when ‘this 
boiler was erected, and it was decided, therefore, to 
adopt the double upright tube design for the boiler, 
with the economiser and air-heater superimposed 
upon it. This plan necessitated the erection of a 
boiler-house 130ft. high, and, on account of this 
great height, the chimney stacks only rise 20ft. 
above it. 

The Pfleiderer system of cleaning the gases—see 
Fig. 1—is a combination of a cyclone type of grit 
and dust separator, with a gas washer of the sprinkler 
type, the two being operated together as one 
apparatus. The washer is mounted on the gas exit 
side of an induced draught fan, and the gases pass 
away directly from it into the short chimney stacks, 
as shown in the drawings. An efficiency of 90 per 
cent. is claimed for this system of gas cleaning. 

A full-sized unit of the plant consists of two similar 
cylindrical chambers, 12ft. 6in. in diameter by Sft. 6in. 
deep from the cover to the stop-valve, by which they 
are emptied. These chambers are constructed of 
boiler plate, and are placed directly behind the induced 
draught fans, which draw the gases from the econo- 
miser and air preheater, and pass them on to the 
chimney stacks. A system of water supply pipes is 
placed inside the cover of each of these chambers, 
the main pipes being lin. to Ijin. in diameter, and 
the branch pipes ending in nozzles of only 2 mm. 
diameter, spaced 80 mm. apart. The whole of the 
interior of the washer, and the baffle walls which 
divide it into numerous sections, are kept continually 
wet by aid of these water sprays. Each of the seven 
separate compartments into which the chamber is 
divided is provided with its own system of water 
pipes and sprays. The baffle plates are constructed 
of an alloy of lead and antimony in order to with- 
stand the action of the dilute acid wash water, 
whilst, to protect the metal of the interior walls 
and plates, a lining of lead was used in the original 
design of washer. Later units, however, are lined 
with hard rubber, in place of lead, since that material 
not only protects the metal, but withstands better 
the abrasive action of the coarser particles of ash 
and grit in the cyclone portion of the washer. The 
last three compartments of the chamber are provided 
with vertical walls which split up the gas stream, 
and cause it to pass through very narrow concentric 
channels on its way to the chimney. These channels 
are provided with water sprays, as in the other 
sections of the apparatus, and it is in this portion of 
the washer that the very fine particles of ash, which 
are too light to be caught and removed by centrifugal 
forces, are brought into contact with the walls and 
are washed down by the water into the lower portion 
of the chamber. The mixture of water with grit, 
and fine ash, forms a slurry, which collects in the 





funnel-shaped bottom of the washer, and passes 
thence into a large separating tank, in which 80 
per cent. of the solid matter is allowed to settle. 
The effluent from this tank, if it is to be employed 
again in the washing apparatus, requires filtration 
to prevent choking up the nozzles of the sprinklers. 
A washer of this type has been in use at Oppau for 
four years, and the results obtained in two separate 
tests, lasting 1 hour, are given in Table I.:—- 


Taste I.—Results of Tests with the Pfleiderer Washer at Oppau. 


Duration of test.. .. .. «.. «. lhour 1 hour 
Speed of waste gases in feet per 
I eae : -- 66-9 
Average volume of waste gases in cubic feet per hour— 
rn aa” <s.04\..40 da, | mals ee 6,742,300 
After Viger eer ae | 4,906,700 5,012,600 
Temperature of waste gases 
ee ae ee 160° C. 160°C, 
After ga) cmanitta ee itis 42°C. 49°C. 
Wash water in gallons per hour - 15,356 15,290 
Recovered ash and grit in pounds per 
OR er Fee ee 3571 
Efficiency, percent. .. 91-9 90-1 
Tre “ Mopave” System. 


This system of washing waste gases is employed 
in a large number of power plants in Belgium, 
France and Italy, but the largest installation is in 
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FiG. 1—PFLEIDERER GAS CLEANER 


this country, at Billingham, Durham—see Fig. 6. One 
of the largest steam generating plants in the United 
Kingdom has been erected there for the Synthetic 
Ammonia and Nitrate Works of Imperial Chemical 
Industries, and twenty washers of the Modave 
type have been installed in order to catch the dust 
from the boilers, which are all fired with pulverised 
fuel. The washer—see Fig. 2—consists of a series 
of rectangular tubes closed at one end, and placed 
vertically and at right angles to the path of the 
escaping gases. The water which is supplied from a 
tank placed above the installation, flows first into the 
interior of each tube, and then rises within it until 
it flows over the top. In this way a thin film of 
water passes continually down the outside of each 
rectangular tube, and as the elements of the washer 
are staggered, the dust-laden gases, on their path 
to the chimney, are brought into close contact with 
the water film which retains all the finer dust particles. 
The washer is entirely automatic in action, and 
in order to maintain the required flow of water over 
the exterior of each element, it is only necessary to 
maintain a constant level in the supply tank, and 
to adjust the inlet and outlet valves of the washer, 
according to the amount of dust in the escaping gases. 
The water consumption of the standard type of 
. with six rows of elements, is stated to be 

3 to 4 gallons per 1000 cubic feet of gas, and the 
temperature drop is approximately 125 deg. Fah. 
If the wash water can be re-circulated, only one-third 
of the above quantity is required, but if it is acid, 
some arrangement must be made for neutralising it. 
As efficiency, tests made at the electric 


power station at Auvelais, in Belgium, showed a 








dust recovery between 92 and 97 per cent., and an 
absorption of sulphur acids equivalent to 70 per 
cent. of the total amount present in the gas. Other 
figures for the efficiency of the Modave washer hav» 
been given by Rammler, for the installation at th, 
power station at Issy-les-Molyneaux, near Paris. 
At this station 60 per cent. of the ash contained i), 
the fuel was found in the gases passing to the 
chimneys, and the Modave installation has enable:| 
90 per cent. of this fine ash to be caught, before the 
gases are discharged. 

The following abstract from the authors’ rep|, 
to the discussion upon the paper read by Messrs 
Humphrey, Buist and Bansall upon the Billingha:, 
power plant last winter before the members of th, 
London Institution of Electrical Engineers is . 
interest, since it explains why the Modave film ty). 
of washer was selected by the engineers in preferenc.. 
to any other for the Billingham steam plant. Th. 
full report of the paper u;.on the “‘ Steam and Electri: 
Power Plant at Billingham ”’ and of the discussion 
upon it will be found in the Journal of the Institution, 
Vol. 68, pages 1233-1290, and in Vol. 69, pages 
419-426. The dry system of separating the dust bh, 
cyclonic means was not adopted because the powe: 
requirements of this system are high, and also because 
the fine dust still remains suspended in the exit gases 
The electrostatic system of precipitation was likewise 
put on one side because it required the flue gas velocit \ 
to be reduced to 3ft. per second, and the space require«| 
for installing it at Billingham would, therefore, hav: 
been prohibitive. The spray systems of washing 
were discarded, since there is a tendency towards 
choking of the ducts and chimney stacks, and this 
necessitates units being withdrawn temporarily from 
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Gas WASHER 


FiG. 2—THE MODAVE 
service. By the method of elimination, therefore, 
the moving film method of washing the gases was the 
only one left. 

The three difficulties met with in applying it were 
the choking of the ducts, the erosion caused by the 
sand-blasting action of the dust particles, and the 
corrosion due to the acid nature of the wash water 
flowing from the apparatus. Choking has been over 
come by the elimination of erratic sprays or drops 
of water; erosion has been overcome by employing 
low velocities, and corrosion has been overcome by 
using large quantities of the river Tees water, which 
is slightly alkaline. Very large quantities of this 
water are required—as much as three to four times 
the quantity of steam generated—but this is taken 
from the discharge side of the condensers of the 
condensing turbo-alternators, and, therefore, the 
cost of water for washing is not high. 

Under the conditions obtaining at Billingham, it 
has been proved that the falling film method of gas 
washing is cheaper to install and operate than either 
the dry cyclone system or the electrostatic method. 
The actual efficiency of dust removal attained is 
90 per cent., and in some cases is above this figure. 
The authors closed their reply by stating that pains- 
taking research and heavy expense had been necessary) 
to attain the desired ends at Billingham, but it was 
considered that the work was necessary from the point 
of view of the amenities and health of the district, 
and that the results achieved had some higher import - 
ance in relation to the huge generating stations o! 
the future. 

Taste II.—Details of the Boilers and Gas Washers at the 
Billingham Works of Imperial Chemical Industries. 
Steam Boilers— 


Number installed .. .. .. .. 8 
Number working .... .. .. 5 : 
Type of boiler os. 40 96 oe OM en) Geet 


screens and water 
cooled side walls 
Capacity, pounds .. 
Coal 


98,000 
burned, tens .. 1280 per day 
71 


Working pressure, pounds .. 5 
Steam generated, pounds . «+ 1,075,000 per hour 
N evaporation per boiler, 

pounds eo ¢ ++ 215,000 per hour. 


N.B.—The total heating surface per boiler is 10,020 square 
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feet, of which 7640 square feet belongs to the boiler and 2380 


to the water screens and walls. 
Gas washers— 


Number installed .. 20 
Number working 10 
Type of washer Modave film 


Gas volume, cubic feet per hour. . 5,130,000 up to 


6,850,000 


Gas velocity, feet per second 
Water consumption, gallons per. . 
hour .. . ww A 


Efficiency, per cent. 


8 to 10 
325,000 up to 430,000 
+» 90 


THe PonTAINE DE Bussy System. 


The gas-cleaning system which is known under 
this name is one in which oil is employed in place 
of water for removing the finer particles of dust. 
The construction is shown diagrammatically by 
Fig. 3. Like the Modave washer, it has a series of 


























i, Chimney. 

B, Revolving Dampers. 

C, Exit Flue and Stop-damper 
D, Flue from Boilers. 


EZ, Oil Supply Feed Pipe. 

FP, Oil Distributing Tank. 

G, Bank of Separating Tubes 

H, Path of Gas through the Separator. 
I, Collecting Tank for the Dust and Oil 


Fic. 3--PONTAINE DE BuUSSY SYSTEM 


vertical tubes over the external surfaces of which a 
thin film of oi! is kept in movement by flow from a 
containing tank placed above the washer. The advan- 
tages claimed for oil in place of water are that it can 
be employed with waste gases up to a temperature 
of 350 deg. Cent. without any loss by evaporation. 
The mixture of oil and dust can be separated easily 
on standing, into two portions, one containing 99-7 
per cent. of oil, and the other 64-3 per cent. of oil, 
and 35-7 of ash. By filtration the oil in this latter 
portion can be reduced to 25 per cent., whereas, if 
this mixture be passed through a centrifugal machine, 
it will still contain 40 to 45 per cent. of oil, and the 
recovery of the whole of the oil can only be achieved 
by the use of solvents and by distillation after separa- 
tion of the ash. For these reasons, the use of bitumen 
or pitch has been suggested in place of oil for this 
apparatus, since the pitch can be recovered quite 
easily and economically for further use by first cooling 
the mixture, then crushing it, and finally extracting 
the ash and pitch mixture with hot water, when the 
ash will sink and the pitch will rise to the surface of 
the separating tank. 


Tue Juwim Type or WASHER. 


This washer—Fig. 4— has been designed by Wilisch, 
of Wurzen, and consists of a combination of a dry 



































vr 


Txe Enowecr” Re 


A, Division Framework of the Filter Portion of the Dry 
Separator. 

B, Shaker Portion of the Dry Separator. 

O, Walls Kept Moist by Capillary Action in the Wet Portion 
of the Separator. 

D, Expansion Chamber between the Two Portions of the 
Separator. 

F, Circulation Pump. 

@, Motor for Driving the Pump and Shaking Apparatus. 


Fic. 4—JUWIL. WASHER 


type of grit and dust separator using the bag filtration 
principle, with a wet film or dust catcher for the finer 
particles. The slurry from the wet portion of the 


washer on the right is carried to the separating tank 
shown on the left base of the diagram, in which the 
coarser particles separate by gravity, while the finer 
particles are caught in the filter bed through which the 
liquid is obliged to pass before it returns to the cycle 
of operations. If oil be employed with this type 
of apparatus, the methods of recovery adopted will 
be the same as thuse used with the de Bussy cleaner. 


Tae HmpENBRAND SEPARATOR. 


The Hildenbrand dust separator—Fig. 5—is one 
of the latest German designs for the treatment of 
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A, Main Flue. I, Exit Flues. 
, Tower. K, Air Pressure Pi , 
C, Smoke-box. L, Collecting Chamber for Grit 
D, Blowers. and Dust. 
E, Mixing Chamber. M, Vent Pipe. 
F, Inlet Pipes N, Blower. 
G, Rings. O, Air Supply Pipe. 
H, Outlet Slots. P, Connecting Channels. 


Fic. 5--HILDENBRAND SEPARATOR 


waste gases from boiler plants burning dust or lignite 
fuel, and is in use at the Losse works in the town of 
Kessel, where the boilers consume brown coal 
obtained in the neighbourhood of the works, and also 
at the rolling mills of the Central German Steel 
Works, at Riesa, in Saxony. 

The separator—see Fig. 5—consists of a tower, 














V-shaped collecting channels, shown in Fig. 5, and 
pass thence down into the dust collecting chamber L 
at the foot of the tower, and are then led for discharge 
to the vent pipe at M. No data have been published 
for the efficiency of this system of dust recovery 
from waste gases, but according to German engineer- 
ing authorities the Hildenbrand tower is highly 
efficient for the dry separation of fine dust and grit, 











FiG. 7--HARDINGE ROVAC PLANT 


and can be easily combined with a wet washer for 
separation of sulphur acids. 


Tue CLEANING AND WASHING PLANT aT DERBY. 


The newest extension of the boiler plant at the 
works of the Derby Corporation Electricity Com- 
mittee is provided with a Hardinge Rovac plant— 
see Fig. 7—for removing the dust and sulphur acids 
from the waste gases of the dust-fired boilers. It 
consists of a Hardinge thickener—seen on the lower 
left side of the illustration—for the slurry (14ft. in 
diameter), combined with a Rovac filter—seen on 
the platform—provided with a filtering surface of 
75 square feet for recovering the fine dust and ash 
from the wash water. The recovery plant has a 
capacity of 5000 gallons of wash water and 4000 Ib. 
of dry flue dust per hour, which is equivalent to 
120,000 gallons of water and 96,000 Ib. of flue dust 
per 24-hour day. 

The flue gas before its discharge into the atmo- 
sphere, is obliged to pass through one or more screens 
of water produced by sprays which give a very high 
degree of atomisation. A whirling spray, a type of 





Fic. 6—-MODAVE GAS WASHERS AT BILLINGHAM, DURHAM 


constructed on the columnar principle, in which the 
speed of the gases, as they pass from the main flue, 
is first reduced by one-half. This expansion is followed 
by a change in the direction of flow from vertical 
to tangential by means of air blasts supplied by rod- 


shaped blowers on air circulating pipes, carried up | 
The fine dust | 


through the interior of the tower. 
and ash, which are separated partly by centrifugal 
action and partly by gravity, are carried into the 


atomiser, has been found very effective for producing 
a mist of water, over the whole area of the flue, or 
chimney. The mixture of water and fine ash, or 


| slurry, which is obtained in this way, falls by gravity 


into a sump at the base of the chimney. For a coal 
containing 15 per cent. of ash, from 3 to 4 tons of 
wash water are required per ton of coal consumed, 
provided that the heavier portion of the unburnt 
coke and grit has been already removed from the 

















506 





THE ENGINEER May 8, 193] 








waste gases by one of the dry centrifugal types of | 


dust separator. 


Asx Repvuction By Means oF SLAG CHAMBERS AND 
“ SLaGerne.”’ 


With certain classes of fuel, which produce an 
easily fusible ash, it is possible to reduce the propor- 
tion of fine ash carried away with the chimney gases, 
by conserving the heat of the furnace, and by allowing 
the temperature of the combustion zone to rise 
sufficiently high to produce clinkering, or “ slagging,”’ 
of the ash. This can then be separated in the fused 
state, in what the Germans call a ‘“ Schmeltz- 
Kammer,” or slag chamber, before the gases escape 
to the chimney. The Americans have been experi- 
menting with this method of operating dust-fired 
boilers and have shown that from 30 to 60 per cent. 
of the ash can be retained in the furnace, when this 
system of operating the boilers is employed. At the 
Hell Gate power station, New York, the amount of 


ash retained in the furnaces has been increased further | 


by combining the “ slagging” method of furnace 
operation, with the plan of bringing the first bank 
of tubes as low down in the furnace as possible 
in order to intercept and catch the fused globules 
of ash. This method of working dust-fired furnaces 
at much higher temperatures is, of course, opposed 
to the plan which is now customary of keeping 
down the temperature of the furnace by enclosing 
it with water-cooled side walls. It is too early yet 
to say which system of operation is the best, but when 
fuels high in ash contents are being burned in the 
pulverised state it is probable that a combination of 
the slagging method with a dry dust extractor and 
a wet washer will be required in order fully to solve 
the dust problem of the large power stations situated 
in city areas. 








Metallurgical Creep. 


We have received the following letter and memo- 


which would more closely represent the experimental 
facts and perhaps throw some light on the mechanism 
of plastic strain. After trying and rejecting various | 
formulez, the following was found to agree closely | 
with the experimental results :— 


Engineering Research.* 
By Sm T. E. STANTON, C.B.E., D.Se., F.R.S., M. Inst. C.F 


‘ In conferring upon me the honour of an invitatic;, 
c= P=) | to deliver the James Forrest Lecture for 1931, it wa. 
(b—p)* | the desire of your Council, I was informed, that | 
where C=creep (strain per unit time), p=tensile | should deal with the work of engineering laboratori:-. 
stress, k, a, b are constants which depend upon | engaged upon the solution of engineering problem., 
temperature. | and trace the progress and development which ha: 
This formula must, for the present, be regarded as taken place since the occasion when Sir Alexan«(, 
an empirical one, though possibly a theoretical basis | Kennedy addressed you on the subject thirty-fiv.. 
may be found for it. According to the formula, | Ye@rs ago. ie 
secondary creep becomes infinite when p=6 and zero| | We must recognise in the first place that at thi: 
when p=a. The formula, if true, implies that there | me almost all engineering laboratories were attach: 
is a definite limiting creep stress a, and the fact that | to educational establishments, and that the subjec:. 
the formula agrees closely with the experiments | Studied were therefore, as far as possible, chosen 
affords fairly strong evidence that such a limiting jas to afford the best means of training engineerin. 
creep stress actually exists. | students in scientific methods of observation. Thi. 
Dimensionally, the formula is correct if k is taken | 8ecounts to some extent, I think, for the fact that t}). 
as the reciprocal of a quantity which is akin to /™atters discussed by Sir Alexander Kennedy wer 
viscosity. | concerned almost entirely with the performance. 
In the above formula k, a, and 6 are constants which | CConomy, and efficiency of machines and prime 
depend on the temperature. These have been deter- | movers, and of the plant required to supply them wi 
mined for several steels, including Ni Cr, Cr Va, and a ™otive power. Work of this nature was admira))| 
stainless steel (Charts 10, 11, and 12 of N.P.L. experi- | #dapted for satisfying the urgent educational need 
ments), each at 300 deg. Cent., 400 deg. Cent., 500 deg. | that time, which was the equipping of the offices « 


Cent., 600 deg. Cent., and duralumin (Chart 14) at engineers with a staff capable of taking the observ: 
tions required for the performance tests of engineerin y 











deg. Cent. 
oe Ni Cr steel the constants are :— works, which were becoming of great importance, ani‘ 
Ni Or Steel having a clear perception of the accuracy to whic! 
Seusumiben . + the results could be relied upon. In one of the most 
deg. Cent. ' ; |}admirable passages of his lecture Sir Alexander 
300... «-3-88x 10* 23 44 | Kennedy points out how fundamentally engineering 
= ie 2 ‘ - | problems differ from those of the physicist. “* Engi. 
600 8.1 xle® ty 1°. | neering laboratories,” he says, “ are simply physical 


| laboratories modified for engineering purposes, ani 
On the accompanying Fig. | the points are experi- | the investigations in them are as much physica! 
mental and the curves represent the formula. On experiments as those in physical laboratories proper, 
Fig. 2 k, a, and b are plotted as a function of tem- | but the two classes of experiment differ considerably . 
perature. The dotted lines showing extrapolated | both as regards aim and scope, and the condition. 
values must not be taken as authentic and are added | under which they are made. Physical problems in 
as a matter of interest. At atmospheric temperatures general admit of one solution, and one only, and the 





there is no continued creep for any stress, hence a and 
b are equal at low temperatures. It is known that 
overstrain raises the proportional limit, provided the 
material is rested or given a low temperature heat 
treatment (200 deg. Cent.). It is probable, therefore, 
that—at any rate within the strain hardening range | 
and over 200 deg.—a is the proportional limit as raised | 


randum and publish them with pleasure :— 
Sm,—Imperial Chemical Industries, Ltd., have 
taken a great interest in the subject of creep stresses 
and have done much experimental work in this con- 
nection. One of my assistants, Mr. A. G. Hinton, 
has endeavoured to obtain a formula which more 
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Fic, 1 


accurately expresses the relation between stress | by the strain hardening which necessarily precedes the 
and log creep strain than those hitherto used. secondary creep. At low temperatures it is known that | 
He has been so successful that we cannot help the proportional limit as raised by strain hardening | 
feeling that his empirical formula must have a | and low temperature heat treatment coincides with | 
rational basis, and Mr. Hinton has made a suggestion the ultimate tensile stress; hence the approach of | 
which possibly expresses a fundamental relation. | curves a and b. 

Anyway, at present we are unable to solve the! The shapes of the a and k curves indicate a critical 
riddle, and think that a useful purpose may be temperature at about 360 deg. Cent. for this steel, | 
served by asking you to publish Mr. Hinton’s | probably corresponding to a structural change in the 
report so that any of your readers who are expert | steel. 
in this subject may exercise their brains on the | As regards a possible rational basis for the formula, | 
point.—Yours faithfully, | it is known that steel gives by shear on slip planes, and | 
H. A. Humpurey, | that the number of these slip planes increases as the | 
Consulting Engineer to Imperial Chemical | stress increases.* It may be that the creep on each | 
Industries, Ltd. | slip plane varies as p—a and that the number of slip | 


— 2 | 
PROPOSED ForRMULA CONNECTING RaTE oF TENSILE | planes per unit length varies as (e=*) ° 
CREEP AND SrTREss. b—p 


When a series of tensile creep tests is made with | 
varying stresses at constant temperature, and the | 
curve is plotted showing stress as a function of log | 
creep, one usually obtains a line which is nearly | 
straight for a great part of the length, but which | year 812 miles of new railway opened, of which 326} | 
actually consists of a curve of double curvature. | miles were of broad gauge, 412 of metre, and the remainder | 

For most practical purposes only the central part | of 2ft. 6in. or 2ft. gauge. There were 93 miles of broad | 


of the curve is required, and as this is nearly straight, | 888°, 116 of metre, and 19 miles of 2ft. 6in. gauge new | 
a formula of the type log C=a+bp has hitherto line sanctioned, and at the end of the year there were under 


usually been adopted, where C=creep rate, p—stress, | construction 731 miles of broad gauge, 457} of metre, and 


a and 6 are constants. As this formula is only a rough oe 
approximation, a more accurate formula was sought, | 








AccoRDING to the report for the year ended March 31st, | 
1930, of the Indian Railway Board, there were during the | 











* Seely in Mechanical Engineering, September, 1930. 





physicist spares no pains to eliminate the most minute 
errors which will affect the accuracy of that solution 
Engineering problems, on the other hand, are not in 
general capable of exact solution, and the enginee: 
would be entirely wrong if he attempted more than « 
limited degree of accuracy."" The carrying out of 
this kind of experiment requires a special faculty 
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which does not come into the training of a physicist, 
namely, that of estimating the probable errors of 
observation made under engineering conditions, 
variations in materials, &c., which will tell the experi- 
menter to what accuracy his conclusions will hold. 
He adds: “‘ To treat a problem in engineering physics 
scientifically, the engineer must recognise its limita- 
tions as to accuracy, and not state the results in a 
form leading anyone to suppose that the accuracy is 


| greater than the actual conditions of the work allow.” 


I need hardly say that a full appreciation of these 
remarks is just as necessary to-day as it was then for 
the class of investigatory work which Sir Alexander 
Kennedy had in mind, but in the last thirty-five 
years a large number of the problems of engineering 
research have become of a more “ physical” nature, 
and in consequence engineering laboratory methods 
have to some extent changed their character. Further. 
of course, we have to recognise that engineering 


laboratory research is becoming more and more 


detached from ineering education, and has for its 
object the solution of problems of industrial rather 
than of educational or philosophical interest. f 

[The lecturer then outlined the general activities of 
the Engineering Department of the National Physica! 
Laboratory, and described briefly some of the pro- 
blems which have recently been studied at the 
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Laboratory. He then devoted considerable attention 
to the important subject of scale model testing. ] 

To one who has been engaged in experimental work 
in engineering for the last forty years, one of the most 
striking developments which has taken place has been 
the increase in the application of the method of scale 
model testing to the solution of engineering problems. 

The greater part of this development is due to the 

growth since 1910 of small-scale testing in aero- 
nautical research, owing to the cost and risk of full- 
cale work; but, apart from this, the number of 
problems of a general engineering character for which 
a solution has been sought from a scale model test has 
heen considerable in recent years. 

Scale model testing is not, of course, a comparatively 
modern kind of test ; in fact, the method was cer- 
tainly foreshadowed in the thirty-second proposition 
of the second book of the Principia, in which Newton 
showed that two systems of particles, if started 
similarly, will continue to move in a similar manner, 
if the acceleration of each system is proportional to 
the product of the velocity and a linear dimension of 
the system, say, the diameter of a particle. This 
theory was extended by Stokes in 1850, and again by 
Helmholtz in 1873. 

The first and perhaps the most important of all the 
practical applications of the method was that of 
William Froude in the development of experimental 
water tanks for the measurement of the resistance of 
ship models, and the prediction, from the results, of 
the resistance of ships. 

The method was also applied to the engineering 
problem of the design of notches and weirs, to give a 
constant coefficient of discharge, by James Thomson 
in 1876. 

It is to Osborne Reynolds that we owe some of the 
most fruitful applications of the method to engineer- 
ing problems. Amongst these may be mentioned :— 
(1) The experimental demonstration of the conditions 
of similarity of flow of water in parallel channels 
(1888) ; (2) the theory of the sand blast, in which he 
showed that the stresses produced by the impact were 
independent of the actual size of the grains ; and (3) 
the law of comparison in the formation of sand banks 
in tidal rivers and estuaries. 

By these pioneers the foundations of the method 
were laid, and the last forty years has witnessed the 
continued growth of its applications to a wide range 
of problems. 

Although I am a convinced believer in the value to 
the engineer of scale model tests, I do not propose in 
this lecture to put forward any plea for their recog- 
nition or arguments for their extension, as this has 
been done on several occasions in recent years in a 
more comprehensive manner than I could here 
attempt. On the other hand, as one who has been 
engaged in such tests for a great part of his life, and 
has a fairly intimate knowledge of the measure of 
success attained, I am inclined to think that what is 
wanted is a somewhat more critical review than has 
hitherto been attempted of the implications of the 
method, and of the extent to which the engineer may 
rely on the predictions to full-scale made from them. 

I think that there can be no doubt that imperfect 
acquaintance with the necessary conditions to be 
satisfied in order that a true scale model test can be 
made has occasionally led to the performance of 
model tests which were not accurately to scale, and 
this has led to disappointment and loss of confidence 
in the method. In my experience I can recall one 
particular example of a very elaborate and costly 
scale model test in which the behaviour of the model 
was completely at variance with that of the full-scale 
phenomenon, for the reason that one of the most 
important conditions of similarity had been neglected. 
In some problems, also, there is the possibility 
that the performance of the full-scale phenomenon 

may deteriorate rapidly with time, and consequently 
exhibit results markedly different from those which it 
originally showed. 

I propose therefore to make a few remarks on the 
principle involved in scale model testing, and then to 
discuss some of its applications. In the first place, 
it would, I think, be of advantage to define what is 
meant by a scale model test, since in this respect 
again the engineer and the physicist may not see eye 
to eye. 

To the engineer a change of scale should be a more 
familiar process than to the physicist, as he is accus- 
tomed from his youth up to the production of what are 
called seale drawings of structures, in which he uses, 
as a measure of length, a strip of material divided in 
such a way that the actual distance occupied by one 
unit is a fixed proportion of lft. 

With this scale he can set out on paper a representa- 
tion of a structure such that the number of these 
units between any two points is identical with the 
number of feet between the corresponding points of 
the structure. 

To the majority of engineers the statement “‘ change 
of scale,"’ means a change in the unit of length ; but 
to the physicist this may mean, in addition, a change 
in the unit used for a measure of time and a change 
in the unit used for a measure of mass. The two cases 
are differentiated by saying that when the unit of 
length only is altered, the systems are geometrically 
similar, and when the other units are altered the 
systems are dynamically similar. 

We may therefore define a scale model test in the 
most general sense as a test on a system, similar to 





that of the full-scale phenomenon, in which the units 
of length, time, and mass are each a definite propor- 
tion of the standard units in which the characteristics 
of the full-scale phenomenon are measured. For 
example, our new units may be one-hundredth of a 
foot, one-tenth of a second, and one-thousandth part 
of a unit of mass. 

It seems to me that for engineers, to whom linear 
scale changes are so familiar, this method of looking 
at scale model testing has advantages which the 
classical method of treating the subject, by the 
principle of dimensional homogeneity due to the late 
Lord Rayleigh, does not possess. 

As a writer on the subject has well said: ‘‘ To the 
initiated, all the information obtainable from dimen- 
sional considerations is often evident upon mere 
inspection, so that any formal and detailed account 
of the reasoning appears greatly superfluous, and Lord 
Rayleigh’s numerous applications are sometimes so 
cursorily described that the results seem rather like 
magic. But while a closer study of his solutions can 
only increase our admiration, it will certainly lead the 
average reader to wish for a less intuitive and more 
systematic procedure for obtaining the same results.” 

The question then arises whether any less intuitive 
procedure is available which would especially appeal 
to engineers. I think that such a method exists, 
and although it is somewhat laborious, this effect is 
counterbalanced by the benefit of obtaining clear 
ideas of what is done. 

Adopting the representation of the scale model test 
in terms of the changed units as suggested above, 
general considerations show that complete similarity 
can only be obtained between model and full scale 
provided that units of length, time, and mass can be 
found such that the numbers expressing in these 
units the characteristics of the model system and of 
all the external forces brought to bear on it are 
identical with the corresponding numerical values 
expressing in the standard units the characteristics of 
the full-scale system and the external forces brought 
to bear on it. 

This principle leads to a very simple relation which 
is that, when the characteristics of both systems and 
the external forces acting on them are all expressed 
in the standard units—say, feet, pounds, seconds— 
the ratio of the numbers expressing corresponding 
phenomena is in every case equal to the ratio of the 
appropriate units in which these phenomena are 
expressed. 

This is, of course, obvious in the case of-a scale 
drawing of a machine, since the ratio of any actual 
length of any element of the machine to the actual 
length on paper representing it is the scale ratio of 
the drawing. 

The determination of the proper units of mass and 
time for the scale model test is a little more com- 
plicated, but in all cases we may say that if the ratio 
of the units of length, mass, and time used in the 
model test to the standard units be L, M, and T, then 
in our ordinary measure :— 


ve : L 
Velocity in model test = velocity on full scale x T 


so &e. 

The solution of the problem therefore follows at 
once from the observations in the model test, when 
once the values of the units have been found. 

A practical example of the application of the method 
to William Froude’s classical problem of the pre- 
diction of the resistance of a ship, from experiments on 
a scale model of it, will, I think, make the matter 
clear. 

Suppose the ship is to be 640ft. in length and it is 
required to know the force to propel it through the 
water at 23-5 knots, say, 40ft. per second, against the 
pressure of the water on its hull and the frictional 
resistance of the water on its sides. By our rule, if a 
scale model test is possible by means of which the 
force can be determined, the units of length, mass and 
time must be such that the numbers expressing for 
the full-sized ship in water its length and velocity, the 
density of the water, the pressure of the water, the 
frictional resistance of the water, all in the ordinary 
units, must be identical with the corresponding 
numbers for the models expressed in the new units. 

Assume in the first instance that the model test is 
to be made in water of the same density and viscosity 
as that in which the ship moves. For a scale model 
of the ship we can adopt any arbitrary unit of length, 
say, one-hundredth of a foot, and the condition of 
geometrical similarity can be satisfied and the model 
constructed. 

Now take an arbitrary unit of mass, say one- 
thousandth of the unit mass—commonly called a 
slug—on the gravitational system. On the full scale 
and in the standard units the mass of unit volume of 


Force in model test =force on full scale x 


s 2 ; = 1-95. Now we have fixed the unit 
volume of the water for the model test as a millionth 
of a cubic foot, and its mass in our ordinary units is 
therefore one-millionth of 1-95. In the new units 
where the unit mass is one-thousandth of a slug, the 
mass of this unit volume, or the density, will therefore 
be, not 1-95, as it should be according to our rule, but 
one-thousandth of 1-95; and we see at once, not only 
that the similarity condition is not satisfied, but that 
the only unit of mass which will satisfy it is one of one- 
millionth of a slug. 


the water is 





Now take an arbitrary unit of time, say, one-fifth 
of a second, and apply it to the acceleration of gravity 
to which the water pressure on the ship is due. This 
must be represented in both systems by the number 
32-2. In the new units an increase in velocity of 
32-2ft. per second is expressed by an increase in 
velocity of 3220 units of length per 5 units of time in 
5 units of time, or 128-8; so evidently this unit is 
incorrect, and it is seen on inspection that one-tenth 
of a second is the correct one. 

The units of mass, length and time are therefore 
fixed, and we notice at once that this has been done 
without reference to the friction of the water on the 
surface of the ship. Now this friction is in the main 
due to the viscosity of the water, the value of which, 
on our original assumption that the model test was 
to be made in water, should be the same for model as 
for full scale. 

If, therefore, the numbers representing the viscosity 
of water in both systems of units are not identical a 
true scale model test under the conditions assumed 
becomes impossible. 

Now the value of the kinematical viscosity of water 
at, say, 20 deg. Cent. in ordinary units is */,99999 foot*/ 
second units. In the new units one-hundredth of a 
foot and one-tenth of a second, it is easily seen that 
the number expressing it is */,99 (units of length)* per 
unit of time, so that our condition is again unsatisfied. 
We are therefore drawn to the conclusion that if the 
model test is to be made in water of the same density 
and viscosity as that in which the ship moves, the 
conditions of dynamical similarity cannot be satisfied 
—i.e., a true scale model test is impossible. It is also 
easily seen from the above reasoning that if by any 
means one could add a fluid to the water in which the 
model test is made, such that its density would not be 
changed, but that its viscosity would be reduced one 
thousandfold, the conditions are satisfied and then 
the model test becomes possible. 

As no means of reducing the viscosity of water to 
this enormous extent are known, we are compelled, 
following Froude, of course, to make a compromise 
and try to eliminate the friction effect from the 
problem. This is done by running the model test in 


water at the speed 40 L att. per second and sub- 


T 
tracting from the observed resistance the calculated 
skin friction of the model. The result is the resistance 
of the model to the water wave system created by its 
motion, and this can be at once translated into forces 
on the ship due to water waves. Thus, if r be this 
corrected resistance of the model, the resistance of the 


, . : ML 
ship to its own wave system will be r id x10". A 


calculated value of the skin friction of the ship at 40/t. 
per second is then added, and the whole taken as the 
ship’s resistance at 23-5 knots. 

As those of you who are familiar with determinations 
of ship resistance are aware, this process is not an easy 
one, as there is no means of finding out the precise 
value of the skin friction of the wake on a ship’s hull. 
The usual method is to take the value of the friction 
of thin plates towed in water and assume that this 
applies to the surface of a ship, but, as is well known, 
the friction of a ship-shaped form is not the same as 
that of a thin plate, owing to the formation 8f eddies 
at the stern, and corrections based on experience have 
to be applied, both to the observed result obtained 
from the model test and to the result predicted for the 
full-sized ship. 

I have discussed this example of scale model testing 
at some length because it can be regarded as the 
classical case. There are others, however, which are 
of more direct interest to civil engineers, and to which 
I may draw your attention, such as the hydraulic 
resistance of pipe lines. 

Since the discovery by Osborne Reynolds in 1889 
of the effect of dimensions on the frictional resistance 
to the flow of fluids in pipes this subject has received 
considerable attention from research workers with 
scale models. From this point of view the conditions 
are simpler than in the case of ship resistance since it is 
friction alone we are concerned with, and any effects 
due to gravity can be treated separately with all the 
accuracy required. In giving an illustration of the 
method of making a scale model test of this type it 
would, I think, be of interest to consider the case 
when the fluid used for the model test is of different 
characteristics from the one in which the full-scale 
phenomenon takes place. For example, suppose it 
is required to determine the friction of a 6in. pipe 
conveying petroleam—whose viscosity is twice that 
of water, and density 80 per cent. of that of water— 
at 20ft. per second, and that for convenience we 
decide to make the model test with water flowing in 
a 2in. pipe. 

The mass of unit volume of the fluid on full scale 
is 0-8 x 1-95= 1-56 slugs. 


: . 1°95 
The mass of unit volume in the model test is Ts 
slugs. 
Therefore if our new unit of mass is M slugs— 
l 1-95 ] 
M of . oF = 1-56, or M= 51-8 slugs. 


The kinematical viscosity of petroleum is 1/40000 
square feet per second, and that of water is 1/100000 
square foot per second. 
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Therefore if our new unit of kinematical viscosity 


_ 
Fy 


T 
+ eee Sere 
100000 ~=40000 
or T= a3 seconds. 


3-6 
We can therefore at once write down the correct 
velocity of flow in the 2in. pipe for dynamical similarity 


of flow, which is 20% 
determined the skin friction per unit area of the pipe 
at this speed R, the skin friction of the 6in. pipe con- 
veying petroleum at 20ft. per second will be R 
Xare It will be noticed that in the above test 
a considerable reduction in the speed at which the 
model test is carried out was effected by using fluid 
for the model test of less viscosity and greater density 
than that used on full seale. For example, if the model 
test described above had been made with petroleum 
instead of water, the speed of flow on the model test 
would have been 60ft. per second. This condition is 
not of great importance in hydraulic research, but in 
the determination of the characteristics and resist- 
ance of aircraft from scale models of them or their 
components, the difference in linear scale of model and 
airship or aeroplane is necessarily so great, on account 
of the limited dimensions of the wind tunnel in which 
the model tests are carried out, that the similarity 
conditions cannot in general be carried out without 
introducing another variable in the form of com- 
pressibility. 

For this reason attempts are now being made to 
carry out model tests in wind tunnels supplied with 
compressed air. In the tunnel now under construc- 
tion at the National Physical Laboratory, the work- 
ing fluid for the model tests will be air at a pressure of 
25 atmospheres, which will make possible a very 
large increase in the range of scale model experiments 
for aircraft.* 

In the prediction of hydraulic resistance from scale 
model tests which I have described there is one possible 
source of error, which is not always appreciated. 
Since strict geometrical similarity is required between 
model and full scale, this should, of course, apply to 
the irregularities in the surface which constitute 
roughness. In ordinary engineering work this is an 
extremely difficult and almost impossible condition 
to satisfy, and if the influence of surface were found 
to extend to surfaces very much smoother than those 
having ordinary commercial finish, the results of 
scale model testing applied to problems of pipe flow 
would not be very reliable. Fortunately, it has been 
found that carrying on the smoothing process to a 
degree beyond that obtained in commercial finish 
does not reduce the friction—that is to say, in the 
case of two pipes of, say, lin. and 5in. in diameter, in 
which the surfaces are of the same degree of smooth- 
ness, tests with the same fluid at the same value of 
V D, which is the similarity condition, give the same 
value of the resistance coefficient. For pipes in which 
the roughness exceeds commercial finish the effect 
is considerable, and it is quite common to find an 
increase*in frictional resistance of 50 per cent. due to 
this cause. 

While on the subject of pipe flow, I may perhaps be 
allowed to refer to the well-known general case of 
flow of fluids in pipes which has received so much 
attention at the National Physical Laboratory. The 
result of these researches, as was to be e ted from 
dimensional considerations, showed that the fric- 
tional resistance to flow of all fluids, such as air, water, 
and heavy oils, can be represented by one curve, which 
gives the value of the coefficient of resistance for any 
particular value of the product of velocity and dia- 
meter of pipe divided by the kinematical viscosity of 
the fluid. 

I have frequently come across cases in which this 
relation has been applied indiscriminately to prac- 
tical problems, and occasionally with disappointing 
results, owing to the fact that the conditions for which 
the relation holds have not been appreciated. Of 
these, I have already mentioned the case of surface 
roughness. Other conditions are that the portion of 
pipe to which the relation applies must be (1) straight 
and (2) at least 50 diameters from the inlet, so that 
all accelerations have died down. It is clear, there- 
fore, that the relation may not apply to cases in which 
the pressure head required to set up the velocity or 
part of it is also included in the total; and also that 
the resistance of pipe lines containing a fair propor- 
tion of bends and elbows may differ from the resist- 
ance of a straight portion of the same length. 

As an example of the relatively large effect of sudden 
changes in the direction of motion of fluids in pipes, 
I may quote an experiment recently carried out at the 
National Physical Laboratory in which the frictional 
resistance of two 6ft: lengths of fin. piping conveying 
air was determined. One of these was straight and 
the other had eight elbows. The head required to 
maintaih the flow in the latter was found to be 230 per 
cent. greater than that required for the straight length, 
which means that the loss of head in causing a sudden 
change in direction of the fluid of 90 deg. is equivalent 


or 24ft. per second, and having 





* The construction of this tunnel was described in our issues 
of April 17th and 24th.—Ep. Tue E 








to the frictional loss on a straight length of nearly 
50 diameters. 

Another interesting example of scale model testing 
is the prediction of the wind resistance of roofs and 
bridges. The similarity conditions to be fulfilled in 
order that the forces on the scale model of a roof or 
bridge may be used as design data for the full-sized 
structures are the same as those applying to hydraulic 
systems, since the viscosity and density of the airare the 
only external forces to be considered ; but, in the case 
of roofs and bridges, the distribution of the velocity of 
the air is of such extraordinary complexity that it is 
almost hopeless to try and set up a scale model of the 
motion. This complexity is due partly to the varia- 
tion in the wind’s velocity with distance from the 
ground, which differs greatly according to the locality 
of the site, and partly to the eddies set up by sur- 
rounding buildings and irregularities on the surface 
of the ground. These conditions render the problem 
of a scale model test on roofs and bridges a much more 
difficult one than the determination of the forces on 
aircraft, which are generally supposed to be under the 
action of a uniform wind. While, therefore, a test on 
a scale model of an aircraft exposed to the uniform 
current of air in an ordinary wind tunnel may be 
expected to furnish reliable results, implicit reliance 
for design purposes on the forces experienced by a 
scale model of a roof or bridge under such conditions 
might lead to serious error. 

The roof problem is, perhaps, the more compli- 
cated of the two for the following reasons. Measure- 
ments of the distribution of pressure over the surface 
of buildings with inclined roofs in a wind have shown 
that by far the most severe stressing may be caused 
by the force tending to lift the lee side of the roof. 
This force, it should be realised, is the sum of two 
distinct effects : (i) the reduction of pressure on the 
outside of the roof, relative to the static pressure of 
the atmosphere, due to the wind eddy from the ridge ; 
and (ii) the augmentation of the pressure inside the 
building above this static pressure due to the dynamic 
action of the wind, and if the full dynamic head of 
the wind is produced inside the building by doors and 
windows being open to windward the resultant may 
be large. 

A striking demonstration of this effect was exhibited 
in the case of the London County Council houses at 
Becontree during the very violent gale which occurred 
during the night of November 16th and 17th, 1928. 
In this gale five or six thousand roofs were slightly 
damaged, and in 80 per cent. of these a patch of seven 
or eight tiles was lifted from the lee side of the roof 
at a point approximately 3ft. away from the end face 
of a chimney stack and 6ft. to 8ft. below the ridge 
level. 

At the request of our President, Sir George Hum- 
phreys, who placed two houses at Becontree at our 
disposal, we erected apparatus by means of which the 
pressure difference between the inside and outside of 
the roof could be measured. The possibility of a gale 
of the same intensity and blowing from the same 
direction springing up in the time at our disposal was, 
of course, very remote, but our observations did 
establish the importance of the effect of the dynamic 
head inside the building, as was shown by the fact that 
when the inside surface of the roof was protected by 
matchboarding so that the momentary dynamic 
pressure inside the building and acting outwards due 
to the gust was eliminated, the lifting force on the 
tiles was only from one-third to one-fourth of its value 
without this protection. 

In the bridge problem, on the other hand, an impor- 
tant consideration in design for wind stresses is the 
possibility of a lateral variation in the velocity of the 
wind over the bridge such that the effect of a gust of 
wind on the whole span is much less than that due to 
the maximum wind velocity at any point in its area. 
In a paper which I had the honour of reading before 
the Institution in 1924, on experiments on the Tower 
Bridge, I brought forward evidence indicating that 
an appreciable reduction in the value of the wind 
pressure factor due to this cause could not always be 


relied upon for spans up to 300ft. in length. The hes 


experiments now being carried out at the Severn 
Bridge at Sharpness by Mr. A. Bailey, of the National 
Physical Laboratory, over a span of half a mile, by 
means of an electrical wind pressure recorder which he 
has devised for the purpose, will determine whether 
the same conclusion applies to bridges of large spans, 
and will also solve, it is hoped, other interesting 
problems of wind structure. 








Reorganisation of the Iron and 
Steel Industry. 


Tae following memorandum was issued recently by 
the National Federation of Iron and Steel Manufacturers. 

It is not surprising that the prolonged depression in 
the iron and steel industry is causing the Government 
grave concern, but recent speeches by the Prime Minister 
and the President of the Board of Trade are calculated 
to give the public the impression that the industry itself 
is doing nothing to improve the position. In order that 
the constant repetition of charges of inefficiency, if not 
unrefuted, may not come to be believed by those who 
have no means of knowing the truth, it is, eee 
advisable to recapitulate some of the measures which 
industry has taken to improve its position in spite of very 
severe handicaps. It should be obvious that those engaged 











in the industry, both employers and employed, are more 
gravely concerned with its present continued decline than 
any of its critics, political or other, and, therefore, may 
confidently be expected, as, indeed, is the case, to make 
the strongest possible effort which their knowledge and 
experience suggests to survive the continuance of present 
conditions. 

The ind has demonstrated to more than on 
Government. that its wages, taxation, social charges, 
transport costs, capital charges, and so on, are muc} 
heavier than those of its competitors abroad—wages i, 
France, Belgium, Luxemburg and Czecho-Slovakia, 
for instance, are less than half of ours—but Mr. Grahan 
tacitly ignores these handicaps and claims to believe that 
a drastic reorganisation is alone sufficient to rehabilitat: 
the industry, but reorganisation requires capital whic! 
is only available when confidence is established ; present 
conditions have destroyed confidence. He also believes 
that if a tariff were given it would delay this process oi 

isation, although he does not explain how it is 
that those industries which, by implication, are so much 
more efficient than ours, are situated in protectionist 
countries. But while the industry claims that many oi 
its difficulties are due to political, financial and economi: 
policies over which it has no control, it has not, on that 
account, refrained from maki increasing and most 
strenuous efforts to survive. Under the egis of the Nationa 
Federation of Iron and Steel Manufacturers, an “ Iron 
and Steel Industrial Research Council’ has been formed 
with a view to promoting production economies. Some 
of the keenest intellects in the world of science, as wel! 
as in the industry, are grappling with these problems and 
great progress is being 4 Progress is also being mad: 
with the regional reorganisation of which Mr. Graham 
spoke. In Scotland, for instance, the steel interests of 
- ae Colvilles, Beardmore and Dunlop have already 
been combined and production concentrated at Messrs. 
Colvilles’ works, while an even more comprehensive 
scheme for that area is under consideration. On the 
North-East Coast, the amalgamation of Messrs. Dorman 
Long and Co.—which had previously incorporated Messrs. 
Bell Bros. Carlton Iron Company, Sir B. Samuelson and 
Co., and other works—and Bolckow-Vaughan, took place 
in 1929, and negotiations for closer working arrangements 
with other North-East interests are p ing. In the 
Midland area, the United Steel Com comprise the 
Sheffield firms of Steel, Peech and Tozer, Samuel Fox, 
Daniel Doncaster, United Strip and Bar Mill, the 
Workington Iron and Steel ers oy on the West Coast, 
and the Frodingham and Appleby Iron and Steel Com 
ies in Lincolnshire, while the a recent amalgamation 
in the Sheffield area is that of Messrs. John Brown and 
Thos. Firth and Sons, which, it is understood, is prepara- 
tory to closer working with the English Steel Corporation, 
which is itself a comparatively recent amalgamation of 
the heavy steel a of Vickers Armstrongs and 
Cammell Laird. In Lancashire, the Lancashire Stee! 
Corporation has been formed by the amalgamation oi 
the iron and steel departments of the Partington Iron and 
Steel Company, Pearson and Knowles, Ltd., and the 
Wigan Coal and Iron Company. In South Wales, the 
heavy steel interests of Messrs. Baldwins and Messrs. 
Guest, Keen and Nettlefolds have ted and formed 
the new firm of the British (Guest, Keen, Baldwins) 
Iron and Steel Company, Ltd., while in the tin-plate trade 
Messrs. Richard Thomas controls about 50 per cent. of the 
trade. This list is by no means exhaustive, but sufficient 
examples have been given to show that the industry is 
fully alive to the advantages of large-scale production. 

Apart from the amalgamation of firms, co-operation 
has proceeded for the promotion of the export trade by 
the formation of the British Steel Export Association, 
which comprises all the makers of plates and sections— 
that is, shipbuilding and structural material. The Asso- 
ciation, in its present form, dates from October Ist, 1929, 
and is an extension of a previous scheme dated July, 1928. 
Even before that date makers often combined to capture 
substantial orders in the face of fierce continental com- 
petition. The British Steelwork Association is very active 
in its for the increased use of British steel, 
and it also promoted research into the building regula- 
tions with a view to making possible the increased use of 
steel for structural! p’ 

Not only is the policy of co- operation being actively 
applied at home ; it has also been adopted in our relations 
with the Dominions, the latest evidence of which was the 
extension of the constitution of the Federation at the begin- 
ning of this year to render iron and steel industries in the 
various Dominions eligible for membership of the British 
Federation. There is no need to enter into great detail 
regarding the efforts of the steel makers to increase the 
employment capacity of their industry, but perhaps enough 
said to show that there is no excuse for a repeti- 
tion of the statements that the industry is not exerting 
itself to the utmost with the very slender resources which 
present economic conditions render possible. The industry 
has, for the ten years, been fighting a rearguard 
action for survival under conditions im upon it by 
national, political and financial policies which, to any 
informed and unprejudiced observer, constitute over- 
whelming odds. It will continue the struggle in the 
confident belief that, quite irrespective of politics, the 
Government of this, the most highly industrialised country 
in the world, will be compelled by economic necessity to 
adopt a policy designed to restore prosperity to industry 
and employment to our people. 








SPEAKING at a recent meeting of the Rubber Growers’ 
Association, Mr. W. Shakspeare said that rubber paving 
blocks capable of standing up to the most intensive 
traffic were being marketed at a cost in the region of 50s. 
per square yard, with a free maintenance guarantee 

over a period of 10 years, and beyond that 
period maintenance should be negligible. A reasonable 
calculation of the cost to a borough authority of wood- 
paving over a life of 15 years worked out at 45s. per square 
yard, and as @ much longer life was claimed . rubber 


the ultimate advantage would appear to be in favour “4 
the latter commodity on the ground of cost, quite a 
from the unique advantage of rubber as a shock-absor i 
material. 
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The Machinery of the C.P.R. Liner 
Empress of Britain. 


No. I 
INTRODUCTION 


THE Canadian Pacific liner ‘‘ Empress of 
Britain,” May 27th, 
scheduled to sail from Southampton vid Cherbourg 
and Belle Isle Straits on her maiden voyage to Quebec 
and Montreal, is without doubt the most important 
and interesting ship of the present year. Her advent 
on the Canadian Pacific Railway Company’s North 


Atlantic service will bring recognition of the great 


new 


which, on Wednesday, is 


advantages of the Canadian route for all Atlantic 
passengers who require to travel to or from west of 


Fic. 1—THE RUDDER STOCK AND 


Chicago. She has a normal service speed of over 
24 knots, which will permit her to make the open sea 
passage in about three and a-half days with one and a- 
half days on the St. Lawrence River, during which 
period all Customs and immigration formalities will 
be completed, allowing passengers to proceed imme- 
diately to their destinations. The, total distance 
between Cherbourg and Quebec vid Belle Isle and 
Cape Race is 2740 miles and 2520 miles respectively, 
as against 3160 miles from Cherbourg to New York. 
Thus a reduction in the distance travelled which, 
taking into account the speed of modern liners, 
means @ saving of at least ten hours is effected. 


27 


The ‘‘ Empress of Britain ” bears the distinction of | 
being the second largest liner to be built by John 
Brown and Co., Ltd., on the Clyde, while she is also 


RUDDER FRAME 








the largest British liner plying between Empire ports. 
To meet the special services for which she was 
designed a quadruple-screw arrangement of geared 
turbines, operating with high-pressure steam, has 
been adopted, with a total normal output of 63,000 
8.H.P., divided between the inboard and the outboard 
screws in the ratio of two-thirds to one-third. The 
turbines and boilers are arranged in the forward and 
aft machinery spaces, as shown in our, drawing. 
Astern power equal to 80 per cent. of the ahead 
power is provided by the inboard turbines, which 
are alone used for manceuvring operations. The 
choice of a working steam pressure of 425 lb. per 
square inch with an initial steam temperature of 
725 deg. Fah. is a consecutive step in the application 
by Mr. John Johnson, the company’s chief superin- 
tendent engineer, of the most modern high-pressure 
steam practice to the vessels of the company’s fleet. 
In the re-engined ‘“* Empress of Australia * a fuel con- 











Fic. 2- 


sumption for all purposes of 0-71 lb. with oil fuel 
Scotch boilers was, it will be recalled, obtained, which 
figure was shortly followed by one of 0-625 Ib. in 
the ‘“‘ Duchess ”’ class liners, and later by 0-603 lb. 
in the Fairfield-built liner “‘ Empress of Japan.” 
On the recent trials of the “‘ Empress of Britain,” 
which occupied over seven days, during which the ship 
was loaded to her mean ocean displacement and with 
all hotel services in operation, a figure of 0-57 Ib. of 
oil per 8.H.P. hour for all purposes was obtained on 
the twelve-hour endurance trial, which is a world 
record performance. On the Arran measured mile a 
maximum speed of 25-52 knots with the four sets of 
turbines in operation was reached, while a speed of 
22-6 knots under cruising conditions was recorded 
with only the two inboard turbines working. An 
interesting fact is that the propulsive coefficient and 
thermal efficiency of the installation under cruising 
conditions was shown to be slightly higher than when 
working with four screws. Under all conditions of 


STERN VIEW 





operation there was a pleasing absence of vibra- 
tion. Special trials were carried out with the ‘ John- 
son’ water-tube boiler unit, which bore out con- 
clusively, we understand, the claims made for this 
new type of steam generating plant. 

In what follows we deal briefly with the general 
design of the hull and passenger accommodation and 
pass on to some special features of engineering interest. 


GENERAL DEsIGN 

Some idea of the pleasing appearance of the liner 
will be gathered from the view reproduced above. The 
vessel has been constructed under Lloyd’s Register 
Survey to the highest 100 Al class with a freeboard 
corresponding to the full draught of 32ft. In addition, 
the requirements of the Board of Trade and the Inter- 
national Convention for Safety of Life at Sea have 
been fully met both as regards the water-tight sub- 








BEFORE LAUNCHING 


division of the ship and the provision of life-saving 
facilities and up-to-date navigational appliances. 
The new liner has a straight stem, raking well forward, 
and a cruiser stern, an excellent view of which is given 
in Fig. 2, which is reproduced from a photograph 
taken at Clydebank shortly before her launch. The 
lines of the ship were determined after careful model 
tests and experiments had been carried out by Mr. 
G. 8. Baker, of the National Froude Tank at Tedding- 
ton, and by the builders at Clydebank. She has two 
masts, with fore-and-aft rigging, which measure 
208ft. above the loaded water line and are the largest 
yet constructed at Clydebank. The funnels are three 
in number and are pear-shaped, having a fore-and-aft 
length of 35ft. at the top, with a maximum width of 
27ft. They are carried to a height of 68ft. above the 
top sun deck, and it is of interest to learn that during 
the recent official trials it was found that under all 
conditions of steaming and changes of wind and 
weather the deck spaces which have been provided for 
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‘ ; | 
itdoor recreation were at all times immune from | supplied by Thos. Firth and Sons, Ltd., of Sheffield. 


moke and funnel gases. 


j 


The stern post is made in three sections, the lower 


The principal dimensions of the chip and other | part of it being carried forward by a hee! casting. 


urticulars are given in the table below : 





Length overall ; oe 760tt. 6in. 
Length between rpendiculars oe 730ft. 
Breadth meuhtet = 97ft. 6in. 
Depth moulded to ‘ "deck .. 60ft. Yin. 
Dees moulded to top of { superstructure (sun 
100ft. 6in. 
L ae draught 32ft. 
Gross tonnage 42,34* 
Net tonnage .. ab 22,545 
Normal service speed “e 24 knots 
Designed service horse- -power 63,000 8.H1.P. | 
Passenger Accomr.od stion 

First-class passengers 465 

d-class f¢ 260 
Third -class passengers + 470 
Officers and crew .. 74 
Tutal number of persons carried . 1909 


The general arrangement of the decks may be 
rathered from the profile view of the ship reproduced 
pposite. They are ten in number and, from the 
top downwards, are the sun deck, sports deck, and | 
ounge or promenade deck, below which they are 
ettered A to G, decks F and G only extending fore | 
ind aft of the machinery spaces. The longest deck i is 
\, which runs the full length of the ship. Above it is | 
the lounge deck, with a length of 648ft., which is closed | 
it the end by a steel screen carried across the front of 
the ship and extended for a distance of 340ft. 
ilong each side of the lounge deck. This screen is | 
furnished with large rectangular windows. For the | 
vreater part of its length the lounge deck has a width | 
of 18ft. each side, while on the sports deck above a 
log promenade space is available beneath the boats, 


Both this casting and the casting for the fore foot of 
the ship were supplied by Firths. The two inner shaft 
brackets are in the form of separate castings, which 
are connected together at their upper ends and the 
outer bracket castings are attached to the hull by 
strong webs and partial bulkheads. 

In Fig. 1 on page 509, the rudder frame and rudder 
stock assembled in the works of the Darlington 


| Forge, Ltd., are illustrated. The size of the rudder 


and forward amidships on the same deck there is a | 


large space suitable for games. 
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a length of 396ft. at the sides, while at its centre, in 
the way of the first-class public rooms, a 
deck extends for 455ft. at a height of 14ft. above the 
lounge deck. The top or sun deck, which has upon 
it some casings and deck-houses, is 192ft. in length. 
In all, the deck spaces of the ship are particularly 
noteworthy, as they are unsurpassed on any other 
liner of the same size. 

The subdivision of the hull is effected by fourteen 
water-tight bulkheads, which are indicated in our 





“ MICHELL ** 


profile drawing, and throughout the ship water-tight | 


doors working on the Brunton hydraulic principle and 
controlled from the bridge are fitted. The double 
bottom is cazried well up the bilges, and extends all 
fore and aft. It is divided into forty-four main com- 
partments for the carriage of oil fuel, fresh water, and 


ballast water, while in the way of the forward and aft | 
engine-rooms it is carried up as an inner skin to the | 


underside of E deck, the compartments so formed 
being arranged as fresh water tanks. 

In determining the scantlings of the hull the vessel 
was treated as a structure of the continuous girder 
type to the sun deck, thus enabling the use of expan- 
sion joints to be obviated. For some of the deck and 
side plating in the upper part of the ship a high 
elastic limit steel was employed, and effected a valu- 
able reduction in top weight. The main frames are 
spaced at intervals of 39in. amidships, reduced to 
24in. in the after peak, and 18in. in the fore peak. The 
frames in the way of the oil bunkers are of 10in. deep 
channel section, a depth of 12in. being used for the 
frames, which are fore and aft of the bunkers. All the 
beams for the decks are also of channel settion, and 
are supported by four rows of tubular pillars attached 
to continuous channel girders. For the dining saloon 
and the ball room large spaces entirely free from 
pillars have been provided. In the case of the dining 
saloon an area of 80ft. in length and 60ft. in width is 
bridged over by two large beams which transmit the 
load to side pillars, while for the ball room a length of 
40ft. and a width of 70ft. is covered by a dome which 
is supported by the roof structure. 

Among other structural parts of the hull we may 
mention the stern post and shaft brackets, which were 


the 21}in. diameter bearings. 


| of the longest voyage. To meet an emergency, 


may be judged from the fact that the diameter of the 
stock is 26}in. and the weight of stock and frame over 
65 tons. This heavy forging was loaded on to a special 
road truck at Darlington, and its transport to Clyde- 
bank occupied no less than seven days. The type of 
rudder adopted may be seen from Fig. 2, and inci- 

dentally we may remark that one of the outstanding 
features of the official trials was the way in which the 
| ship responded instantly to the slightest movement 
of the wheel, evidence of the excellence of the electro- 
| hydraulic steering gear and telemotor controls, which 
were constructed and installed by Brown Brothers 
and Co., Ltd., of Rosebank Ironworks, Edinburgh, to 
which we hope to refer in more detail in a later article. 


PROPELLERS AND TUNNEL SHAFTING. 


The stern view of the ship reproduced in Fig. 2 
illustrates the arrangement of propellers and the 
of the propeller bossings. The propellers are 

made of solid bronze and were cast and finished by 
the Manganese Bronze and Brass Company, Ltd., of 
London. They have diameters of 19ft. 3in. and 14ft. 
respectively for the inner and outer shafts, the corre- 
8 propeller revolutions being 150 and 200 


The sports deck has | revolutions per minute when the engines are develop- 








BEARING FOR TUNNEL SHAFTS 


ing the normal service output of 63,000 5S.H.P. 
For pleasure cruising during the winter months the 
outer propellers will be removed and be replaced 
by dummy bosses and cones of stream line form. 
The lower drawing on page 510 shows a plan 
and elevation of the tunnel shafting. The arrange- 
ments for unshipping and handling the spare tail 
shafts, a full complement of which is carried, may 
be mentioned. The four lines of propeller shafting 
are supported throughout by tunnel bearings of the 
Michell self-lubricating type, constructed by Michell 
Bearings, Ltd., of Newcastle-upon-Tyne. There are 
thirty-two such bearings for the 21}in. diameter inner 


shafts and twelve for the shorter 15}in. diameter | P 


outer shafts. In addition, each shaft has an enlarged 
bearing carrying two more pads in a hinged cap, which 
bearings are placed at the aftermost end of the shafts 
next to the stern glands. We illustrate in Fig. 3 one of 
It will be seen that the 
two rings mounted on the shaft dip into the well and 
lift the lubricating oil on to the top centre, where it 
is caught by the scraper and distributed to the bearing 
pads. The absence of glands may be noticed, their 
place being taken by light spring oil deflectors, which 
in practice have proved most effective. This design 
of bearing does away with wear and undue heat, while 
its makers claim a large reduction in bearing friction 
and in space occupied. What is more important, each 
and every individual bearing, being self-contained 
and self-lubricating, it may be trusted to function out 
of sight and out of mind from the beginning to the end 
the 
bases of the blocks are arranged as water jackets with 
a connection from the tunnel water service con 
veniently carried in the tunnel hand rail. Throughout 
the recent trials ‘of the “ Empress of Britain” the 
bearings were characterised by their coolness and the 
absence of any necessity for attention, there being no 
escape of lubricating oil from them on to the shafts. 
As may be seen from our drawing, the shafts are pro- 
vided with the usual trailing collar blocks and brake 
straps, while at their forward ends a Siemens-Ford 
torsion meter is fitted. There is a separate length of 
shaft at the extreme forward end. It carries a 





single collar standard Michell thrust bearing, which is 
mounted in a heavy bearing housing having a hinged 
cover for convenience of inspection. An engineer's 
workshop is arranged in a tunnel space, and we noted 
that it was equipped with a lathe, drilling machine, and 
a full complement of engineers’ tools, with an engi- 
neers’ stores adjoining. In other tunnel compart- 
ments are the two electrically -driven refrigerating com- 
pressors, which are of the latest vertical enclosed type 
supplied by J. and E. Hall, Ltd., of Dartford. These 
CO, machines are coupled direct to 64 B.H.P. Laurence- 
Scott variable-speed motors, and the installation com- 
prises besides the compressors two circular condensers 
and two circular evaporators, the latter being placed 
in an insulated room. The installation, which is com- 
plete with circulating and brine pumps, is designed to 
deal with 27,000 cubic feet of insulated cargo space 
and 29,500 cubie feet of insulated space for domestic 
and hotel requirements. In addition to the main 
plant, Messrs. Hall have also supplied a smaller 
machine and two automatic “‘ Hallmark " machines for 
service in other parts of the ship. 


Pusiic Room anp CaBIN ACCOMMODATION. 


A full description of the architectural and decorative 
features of the ship does not fall within the immediate 
scope of this article, but some reference must, never- 
theless, be made to the high standard of excellence 
which is apparent throughout all the public rooms 
and passenger accommodation, whether it be for first, 
second, or third-class passengers or the officers and 
crew. The builders and sub-contractors are to be 
congratulated on the way in which the work has been 
carried out. For the main first-class public rooms a 
number of well-known British artists were called in 
to assist Mr. P. A. Staines, R.O.1., and Mr. A 
Jones, F.R.1.B.A., the owners’ decorative architects, 
in the carrying out and the co-ordination of the whole 
decorative scheme, in which they were assisted hy 
Mr, R. Whyte, the decorative architect of John 
Brown and Co., Ltd. The dining saloon, which is 
designed to seat 452 persons, contains two decorative 
panels, by Mr. Frank Brangwyn, and was furnished 
by H. H. Martyn and Co., Ltd., of London, which firm 
also fitted out the Olympian pool swimming bath 
To Mr, Heath Robinson was entrusted the decoration 
of the Knickerbocker bar, in which he has depicte:| 
“The Legend of the Cocktail” in his own whimsica! 
manner. Mr. Robinson also decorated the children’s 
playroom in a fanciful style. The Empress room 
was designed by Mr. P. A. Staines and serves as a 
ball room or cinema, a Western-Electric “talkie” 
projector of the latest type being provided. The 
centre or Mayfair lounge has been decorated to the 
design of Sir Charles Allan. From this room a long 
gallery named the Mall leads to the smoking-room or 
Cathay lounge, the decoration of which has been 
fittingly carried out in Chinese style by Mr. Edmund 
Dulac. Other rooms in this suite include the writing 
and card rooms, the furnishing of which has been 
carried out in a befitting and quiet style. In the 
execution of these decorations and those of the 
second-class and tourist third-class public rooms the 
firms of Waring and Gillow, Ltd., H. H. Martyn 
and Co., Ltd., Hampton and Son, Ltd., and Wylie and 
Lochead, Ltd., of Glasgow, all took part. Throughout 
all the different classes from the first-class state- 
rooms and apartments to the third-class cabins a 
standard of accommodation has been provided 
which is in keeping with the Canadian Pacific Com- 
pany’s hotel standard. On page 516 four typical 
views of the first-class apartment cabins are repro 
duced. The ventilation of the accommodation and 
living spaces is effected by a system of mech 
anical ventilation and heating on the *‘ Thermotank ° 
principle, separate systems of trunking being pro 
vided for each block of accommodation. Provision for 
heating by means of low-pressure steam radiators and 
electric radiators has also been made, and a very com- 
lete installation of electric lighting, ranging from 
flood lights for the funnels through varied systems of 
indirect lighting to the smallest cabin lamp has been 
supplied by the General Electric Company, Ltd., of 
London and Witton. 

In a second article we propose to deal with the 
main turbines and boilers and some of the more 
interesting features connected with the propelling 
machinery installation. 

(To be continued.) 








Tue Swedish Water Power Union, in a report for 1930, 
states that the total water power resources of the country 
exploited with modern plants at the end of 1930 amounted 
to 1,277,000 kilowatts, or 1,736,000 H.P. The electri 
power produced by steam engines was only 340,000 kilo- 
watts. The total production of electric power was 
5,250,000,000 kilowatt-hours—of which 4,800,000,000 
were produced by water power—compared with 
4,982,000,000 in 1929 and 1,450,000,000 in 1913. The 
report says that Sweden will soon reach the point at which 
the large and medium-sized water power resources in the 
south and central parts of the country wil! be fully 
exploited. Power plant constructors will then turn more 
and more to the southern parts of North Sweden (Norr 
land). The capital invested in the water-power production 
of electricity in Sweden is estimated at between 
900,000,000 kr. and 1,100,000,000 kr. Sweden takes 
the eleventh place among nations of the world in the 
annual production of electricity, but, per head of the popue 
jation, it comes next after Norway and Canada. 
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TURBO-GENERATOR SETS 
THE ENGLISH ELECTRIC COMPANY, LTD., RUGBY, ENGINEERS 


(For description see opposite page.) 























Fic. 1—30,000-KW TURBO-GENERATOR SET FOR THE YORKSHIRE POWER COMPANY 
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Fic. 2—25,000-KW TURBO-GENERATOR SET FOR THE SHEFFIELD CORPORATION 
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A Visit to the Rugby Works of the 
English Electric Company. 


Or the engineering works devoted to the manufacture 
of prime movers for driving electric generators none are 
more interesting than the Rugby Works of the English 
Electric Company. From the days of the Willans central 
valve engine up to the present time, they have played 
an important part in the development of prime movers 
for use in central stations and for nearly thirty years have 


produced steam turbines. Water turbines and oil engines | 


are also made at Rugby, and the English Electric Company 
claims that with one possible exception it is the only firm 
in the world that designs and manufactures in its own 
shops these three types of prime movers. Besides high- 
pressure turbines of the largest size, the company manu- 
factures mixed-pressure, back-pressure, and pass-out 
turbines, which meet the specialised demands of certain 
industries. 

In view of interesting work at present being carried out, 
a large party of engineers was recently invited to inspect 
the Rugby factory, when examples of large steam turbines, 
water turbines, and oil engines were displayed. The party 
was also conducted through the experimental department, 
which is maintained for the investigation of the thermal 
and mechanical problems that arise in the development of 
new designs. In this department great attention is paid 
to the natural period of vibration of turbine disc and blades, 
to the testing of oils, and to other matters that ensure the 
reliable and safe operation of plant under commercial 
working conditions. To experimental work the English 
Electric Company has devoted considerable attention, 
and has always been ready to cope with new require- 
ments. The company, it will be remembered, was awarded 
the main contract for the Bradford super pressure plant, 
and it was at the Rugby works that the first Benson boiler 
generating steam at 3000 lb. was installed and tested. 
The steam from this boiler, reduced in pressure and super- 
heated according to the Benson system, was used to drive 


a turbine specially designed by Mr. Chittenden for the | 


purpose, and at the time of the visit this turbine was 
exhibited. On the electrical side, the firm has also made 
several daring experiments, notably in connection with 
the transverter, but here we are only concerned with the 
mechanical side of the business, which, in spite of the 
general trade depression, is apparently doing quite well. 
The non-basement or surface type of turbine plant was 


with a complete feed-heating equipment, is similar in 
design to the unit now in operation at West Ham,* which 
was the first of its size and speed to be built in this country. 
The set, which was constructed to the specification of 
Mr. W. B. Woodhouse, is a three-cylinder machine designed 
to operate with steam at a pressure of 400 Ib. per square 
inch, and at a tota] temperature of 750 deg. Fah. At the 
high-pressure end there are eighteen high-pressure impulse 
stages, whilst each low-pressure cylinder has nine reaction 
stages. The Sheffield set shown in Fig. 2 is designed for a 
steam pressure of 570 Ib. per square inch and a total steam 
temperature of 770 deg. Fah., and has its three cylinders 
arranged in tandem, the high and intermediate-pressure 
cylinders being of the impulse type, whilst the low-pres- 
sure end consists of a double-flow reaction cylinder, 
which receives steam at 7 Ib. per square inch abs., and 
exhausts into twin condensers. Like the machine for the 
Yorkshire Power Company, this set is provided with feed- 





surface condensers of various sizes were on view, together 
with feed-water heaters and oil coolers, all made at Rugby. 

The water turbine section of the works has manufac- 
tured plant for hydro-electric undertakings in many parte 
of the world, and the generators to which the turbines are 
coupled have been made at the company’s Stafford works. 
For the manufacture of hydro-electric plant for use in this 
country, as, for example, the plant for the Falls of Clyde 
undertaking and the Lochaber scheme, the English 
Electric Company has been responsible. The €000 H.P. 
water turbine end alternator shown in Fig. 3 is to be 
installed at the Kurra Falls, Nigeria, and at the time of our 
visit to Rugby it was erected in the turbine shop with its 
main valve and alternator. The turbine is a reaction 
machine, with its overhung runner bolted to the end of 
the alternator shaft, and is designed to run at 1000 r.p.m. 
under a static head of 720ft. The cylindrical balanced 
valve, which is hydraulically operated, is of the firm's 








Fic. 3--6000 H.P. WATER 


represented on the occasion of the visit by a 2000 kW set, | 


with the exhaust casing mounted directly on the con- 
denser body. For comparatively small outputs, up to 
about 3000 kW, sets of this type, which run at higher 


speeds than usual, and which usually drive the generator | 


through gearing, are now frequently installed in indus- 


trial power stations and form a compact assembly which | 
can be made completely self-contained with mechanically | 


driven auxiliaries. 

For units of large outputs the company has developed 
the impulse reaction multi-cylinder design of machine, 
which is built for the highest pressures, and with multi- 
stage feed heating to give the highest economy. Usually 
these sets run at a speed of 3000 revolutions per minute, 
and give a 50-cycle supply with a two-pole alternator. 
On the occasion of the visit two of these large machines 


were shown, a 30,000-kW, 3000 r.p.m. machine, for the | 


Yorkshire Electric Power Company, and a 25,000 kW 


set for the Sheffield Corporation, shown respectively in | 
Figs. 1 and 2 on page 512. The former, which is provided 





| heating equipment. The set has been constructed to the 
specification of Mr. E. Morgan, the general manager and 
| engineer to the Sheffield Corporation's electricity depart- 
ment. 

Back-pressure turbines were not in evidence at the time 
of the visit, or, at any rate, they did not come before our 
notice. Two 10,000-kW units are, however, now being 
| erected in the Yallourn briquetting factory of the State 
| Electricity Commission of Victoria. The specification for 
| these machines provides for a stop valve pressure of 
| 565 Ib. per square inch. a steam temperature of 725 deg. 

Fah., and for a normal back pressure of 55 lb. per sauare 
| inch, with provision for raising this pressure to 70 Ib. per 
square inch if desired. The machines are of the single- 
cylinder impulse type, designed for a speed of 3000 revolu- 
| tions per minute, and each turbine is directly coupled to 

an English Electric alternator. Some fine examples of 


* See Tar Encrverr, January 2nd, 1931. 


TURBINE AND( ALTERNATOR 


patented stream-line type, with an inlet diameter of 36in. 
Balanced valves of this type have been brought to a 
high stage of perfection, and are made for a variety of 
hydraulic purposes besides that of controlling turbines. 
The considerations which govern their design also apply 
| to valves for general hydraulic engineering purposes, 
where the head, quantity of water, and service conditions 
| are as a rule less exacting, and they have been found to be 
| thoroughly satisfactory for use in connection with water 
| supply, pumping, irrigation, and similiar hydraulic works. 
| It should be pointed out that the firm's stream-line valves 
are only intended to open and close down the flow of water 
| through pipe lines. Although capable of regulating the 
| flow, they are not intended to do so, and for this purpose 
| the company manufactures a stream iine diffusing dis- 
| charge regulator, which is also of the cylindrical balanced 
type, and is suitable for regulating the discharge from 
storage reservoirs. The stream-line cylindrical balanced 
valve has been developed for fully automatic remote 
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control, so that it can be used in conjunction with auto- 
matic power stations. Remote controlled valves can also 
be placed in a distant part of a pipe line. In order to 
obtain rapid operation without undue pressure rise in the 
pipe line and freedom from “‘ slam shutting,” the valves 
are provided with a specially designed balanced cylindrical 
piston and a travelling control valve. 

Of the oil engines on view one of the most interesting 
was the eight-cylinder, 1500 B.H.P. Fullagar engine, 
shown on page 513, which has been built for the Karachi 
Electric Supply Company. It runs at a speed of 250 
r.p.m. and is directly coupled to a three-phase, 850 kW 
alternator, and a D.C. generator of the same output. 
The set is similar to others supplied to the Leatherhead 
and District Electric Supply Company and to the Bermuda 
Electric Power and Traction Company, which already 
has three Fullagar engines operating in its power station. 
For this company the English Electric Company is also 
supplying a 2250 B.H.P., six-cylinder engine, coupled to a 
three-phase alternator, and at the time of the visit the engine 
was running on test. Since 1920 many of these Fullagar 
two-stroke engines have been built. At the t time 
a four-crank Fullagar engine, which develops 900 B.H.P. 
at a speed of 300 r.p.m., is being used for experimental 
purposes, whilst supplying power to the Rugby Works, 
one of the lines of the engine being fitted with airless fuel 
injection gear, which will shortly be applied to the other 
three cylinders, this being the first Fullagar engine on 
which this gear has been tested. The Fullagar opposed 
piston type of crude oil engine was described in our issue 
of April 28th, 1922, and it is scarcely necessary to deal 
with it in detail here. Briefly, the special feature of the 
engine is that it has only one crank and connecting-rod 
per cylinder, as compared with three cranks per cylinder 
in other opposed piston engines. For a given output the 
design leads to cylinders of small size, in spite of the low 
mean effective pressure and piston speed which have been 
adopted. The engine, which is built with four, six, or 
eight-cylinder units in sizes ranging from 750 B.H.P. to 
3000 B.H.P., is actually a double-acting, two-stroke 
cycle engine, without cylinder covers. There are no 
exhaust valves or air inlet valves, which, in the ordinary 
oil engine, form a large proportion of the component 
parts. Owing to the fact that the centres of gravity of 
the reciprocating masses working side by side nearly 
coincide, good balance is secured, thus ensuring even run- 
ning at comparatively high speeds, and a small cyclic 
variation with a fly-wheel of medium size. Because of 
the special construction and good balance, a low piston 
speed and high speed of rotation are attained, whilst, as 
each connecting-rod is double-acting and the effort on 
each crank is uniform in one direction, there is uniformity 
of torque. Moreover, as the pull on one connecting-rod 
is largely counteracted by the thrust on the adjoining 
tod, there is a small load on the main bearings, whilst, 
as the direct stresses caused by the pressure between 
the pistons are not transmitted to the frame, the stresses 
in the frame are low. As is well known, the Fullagar engine 
occupies a relatively small amount of floor space for its 
output, as compared with that required by an ordinary 
oil engine of corresponding output. 

That the English Electric Company also manufactures 
Diesel oil engines is, however, well known, and on the 
occasion of our visit to Rugby a number of these engines 
were in evidence. Diesel engines of the four-stroke 
type have been manufactured by the company since 1906, 
and are still produced to meet the demand for units of 
comparatively small power. For the equipment of the 
power station at Wad Medani the company is supplying, 
as part of a comprehensive contract, three of its standard 
three-crank, four-stroke Diesel engines, each having an 
output of 243 B.H.P. at a speed of 214 revolutions per 
minute, and each engine is to be directly coupled to an 
English Electric alternator. 








Obituary. 


WILLIAM JOHN ANDERSON. 


We hear, with regret, of the death of Mr. William John 
Anderson, who was managing director of Wright, Anderson 
and Co., Ltd., structural engineers, of Gateshead-on-Tyne 
and London. Mr. Anderson was born in 1869 in Gates- 
head, and after finishing his education at private schools, 
was apprenticed to John Abbott and Co., Ltd., with whom 
he remained many years after his indentures were com- 
pleted. In 1908 Mr. J. Wright asked him to join him as 
partner in a structural engineering business, which he did. 
The firm did well, and in due course Mr. Anderson became 
managing director. We understand that the business will, 
for the present at any rate, be carried on just as before, 
but with a director short. Mr. Anderson was elected an 
associate member of the Institution of Mechanical Engi- 
neers in 1907, and a full member in 1914. His death at a 
relatively early age robs the firm of a valuable and greatly 
respected member. 


HERBERT MORRIS. 

It is with regret that we have to announce the death of 
Mr. Herbert Morris, the founder, chairman and managing 
director of Herbert Morris, Ltd., of Loughborough. Mr. 
Morris, who died recently at Nice, was educated at Bedford 
Grammar School, after leaving which he assisted his 
father, a distinguished civil servant, in the carrying on of 
a business directory. It was in 1884 that he founded the 
engineering business of Herbert Morris, Ltd., at Lough- 
borough. In the early years of the undertaking he was 
joined by Mr. Frank Bastert, who retired in 1911. The 
business grew from small beginnings to one of the largest 
in the world devoted exclusively to the manufacture of 
lifting and conveying machinery. It had subsidiary com- 
panies in Canada, France, and America, and agencies in 
many other countries. Mr. Morris took no part in public 
life, and did not associate himself with any scientific 
societies or technical institutions. Had he not been a man 
of such a quiet and retiring disposition, there is no doubt 
that he would have become known as one of the great 
industrialists of his age. He was closely identified with the 
developments of his company, both on the technical and 
commercial sides, and his great intellectual gifts were 
undoubtedly large factors in advancing the extended use 
of the many lifting and conveying plants and schemes 
with which his company was associated. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MAIN LINE ELECTRIFICATION. 


Srr,—I have read with interest your leading article on 
the electrification of railways in Taz ENGrvger of May Ist. 

Not very long ago you based a leading article on the 
same subject upon some remarks of mine in my little book 
on Railways in Benn’s Sixpenny Library. You will perhaps 
therefore allow me to direct attention to two points that 
struck me at once as I perused the Committee's report. 

(1) Their complete neglect to take into consideration the 
improved results to be anticipated from steam loco- 
motives of the ordinary kind, but of improved design and 
more energetically driven. 

For more than thirty years I have given close attention 
to the work of the steam locomotives of the principal 
French railways. I have found that those engines con- 
stantly develop powers per ton-weight of engine at least 
30 per cent. greater than the best efforts of British steam 
locomotives. In your issue of July 22nd, 1927, you pub- 
lished an article by me describing some of this sort of 
work. I have records of numerous other similar per- 
formances. 

In the Committee’s report one of the estimated advan- 
tages of the electrification of the Crewe-Carlisle line is 
stated to be a reduction to 143 min. in the time required 
for passenger trains to run the 141 miles. From my own 
personal experience, I say with the utmost confidence that 
there are hundreds of French steam locomotives, of weight 
no greater than that of the bigger express engines in this 
country, whose drivers would, with trains of the weight 
contemplated in the report, perform work just as hard, 
and think nothing of it. 

(2) The Committee draw particular attention to the 
advantages to be secured by “ standardised units "—see 
paragraph 54 of report. If there is a machine in the world 
that should not, for the present and for a long time to 
come, be standardised, it is the electric express locomotive. 





with current supplied to railways at 0-5d. per kilowatt- 
hour, against steam locomotives at 0-428d. at draw-bar, 
fire-lighting included, the saving must necessarily com: 
about by disemployment—firemen, boilermakers, heav, 
engineering industries, locomotive works plants, &. 
The same sum spent to “ electrify " house building, wit), 
rents still three times pre-war, would penetrate at once t. 
those who would spend it as fast as they earned it, and s., 
make trade prosperous. The lecturer should have bee: 
heard by Cabinet Ministers to have been of use, in m) 
opinion. 


May 5th. Cc. R. K. 








SIXTY YEARS AGO. 


A REF note in our issue of May 12th, 1871, show 
that even in those days the low-temperature carbonisat iv; 
of coal was a subject of interest and research. 
Eveleigh, it seems, had evolved a method of producin, 
gas at a low temperature in iron retorts. Details of th. 
process were not given, but it is to be gathered that th. 
coal was distilled at a low temperature and that th: 
volatile constituents of the tar were subsequently co: 
verted into ent gas. The gas produced wa 
described as being much less offensive than ordinary gu 
and to be very rich in hydrocarbons. It was so rich, i: 
fact, that it could not be burnt in a standard Argan: 
burner with fifteen holes and a 7in. chimney at a greate: 
rate than 4 cubic feet per hour. At that rate it gave » 
light equal to that of 15-7 standard sperm candles. . . . 
Meanwhile, in the United States, new wonders wer 

pearing. At New Orleans on April 9th, Mr. J. 1 
Ruight, agent of the Watertown Steam Engine Company. 
was sinking a well at the rear of his office for the purpos: 
of obtaining a supply of water. When the well had reache:| 
a depth of 46ft. a sudden and very powerful draught oi 
gas was observed to flow from it. Mr. Knight imme 
diately tried to close the pipe, thinking to employ the 
gas for illuminating purposes, but he found that the 
pressure was too t to permit him to carry out his 
purpose. He seems, from our account, to have had the 
idea of burning the gas under steam boilers, but, 
apparently, in an accidental manner, he discovered that 

p e of the gas, given as 12 lb. per square inch, 





There is every sort of defect to be eliminated. For example, 
no satisfactory method has yet been discovered of trans- 
mitting power from the motor to the driving wheels. 
All arrangements so far tried have a tendency to pound the 
road. Then, one of the supposed advantages of electric 
locomotives is that they need not be turned. But how can 
this be reconciled with the fact that the qualities required 
in a leading bogie are quite different from those required 
in a trailing bogie ? 

Only a year or two ago the Paris—Orleans Company were 
finding the most serious difficulties in the way of designing 
a satisfactory electric express engine. They were, at very 
great expense, trying engines of the most diverse kinds, 
and, so far as I know, their difficulties are nothing like over. 

MonkKSWELL. 

London, W. 2, May 4th. 


WORLD INDUSTRIAL DEPRESSION. 


Srr,—Tue Encrveer has lately published several very 
fine leading articles on economics. The Editor might be 
interested to know of a lecture by Professor Bonn, at the 
Society of Arts, about six days ago, ostensibly on the free 
competitive system, free exchange, as opposed to mono- 
polies and tariff barriers, but mainly on his study of world 
industrial depression and its cause. It was a crowded 
gathering, but I did not see that it was reported. Since then 
I heard that a report would be issued for ls. The Editor 
of the Economist presided. From the lecture I gathered 
that the cause of the industrial depression, in the lecturer's 
view, was the super-production of labour-saving machinery 
in every field—agriculture, mining, manufactures, &c.— 
which so effectively dispensed with labour, in causing 
world-wide dis-employment, that the markets for which 
this mass production machinery had been produced had 
dwindled away through the loss of those customers who 
had previously had the means to buy, and these, taking 
the world altogether—registered disemployed and un- 
registered disemployed in many grades of society— 
amounted to many millions. The figures were estimated. 
Thus the world was now stocked with in and mass- 
produced commodities of every kind which could not be 
sold cheaply, although people were starving for them, and 
in following the imaginary law of “‘ supply and demand,” 
because the millions invested on this labour-saving 
machinery were bound to give the investors their due 
interest—in this country, investments, good and bad, 
average 8} per cent. interest—and for this reason stocks 
were being held back to keep up prices. The lecturer 
could foresee no change in this state of things for very 
many years to come—he stated some term of years— 
because the populations were not increasing in proportion 
to the labour-disemploying machines and devices con- 
stantly being put on the market in further dispensing 
with the customers who formerly bought products such as 
they produce. To the ordinary listener, as myself, it 
appeared to be a vicious circle of defeatism, based on the 
creation of disemployment and of killing the “ goose that 
lays the golden eggs "—the consumer—who is, taking the 
mass of the world’s population, the common worker. Yet 
Governments and great corporations everywhere are 
planning schemes to further save labour and thereby to 
reduce consumers. 

As THe Enorneer has already printed articles with 
similar reasonings, I think Professor Bonn’s lecture, in 
full, would provide matter for a good leading article on 
world industrial depression. Four hundred million pounds 








on electrification must give ite due money interest, and 


was sufficient without combustion to operate a steam 
engine. After the gas had performed work in the engine, 
it was ignited at the exhaust for illuminating purposes. 
. . » In a leading article we directed strong citicism on 
the Board of Admiralty and Mr. Childers, the First Lord. 
When Mr. Childers took office in 1869, he found an 
organisation in existence which had been established 
in 1832. The organisation had its defects, particularly 
as it related to the management of the dockyards. Mr 
Childers immediately proceeded to alter it, but his ideas 
on the subject of reorganisation, so we implied, began and 
ended with concentrating supreme power in his own hands 
He dispensed with or limited the authority of the four 
Naval Lords, the Civil Lord, the Controller and the 
Parliamentary and Permanent Secretaries. The changes 
were severely criticised, and Members of Parliament 
succeeded in getting a committee appointed to inquire 
into them. That committee reported and condemned 
Mr. Childers’ system in sweeping terms. The changes 
which he had introduced, we said, were not those which 
were wanted. Their result had been to leave us with 
an Admiralty practically speaking without a Controller 
or a Chief Constructor, and with a First Lord, who, having 
first taken all the business into his own hands, had broken 
down and had been compelled to leave the country at 
a@ moment when it was hovering on the edge of war. 








INSTITUTION OF NAVAL ARCHITECTS. 





As previously announced, the Summer Meeting of the 
Institution of Naval Architects will be held in Paris 
from June 29th to July 4th. On Monday evening, June 
29th, there will be an informal reception at the Hotel 
George V., when members and guests will be welcomed 
by the Reception Committee of the Association Technique 
Maritime et Aeronautique. 

The first meeting will be held on June 30th, at the 
Salle d’Iéna, 24, Avenue d’Iéna, at 9.30 a.m., when three 

pers will be taken. These will include a paper by 

ir J. H. Biles, Honorary Vice-president of the Institution, 
on “‘ The Draught and Dimensions of the Most Economica! 
Ship,” after which M. Charles Frangois, Director-General 
of the Shipbuilding Department of the Ministry of Marine, 
will read a paper on “ Notes on Some Researches and 
Tendencies of Contemporary Shipbuilding,’’ while Mr. 
J. L. Kent will follow with a paper on “‘ The Effect of 
Rough Water on the Propulsion of Single-screw Ships.”’ 

On the afternoon of Tuesday the party will visit the 
Invalides, while on the evening of the same day a reception 
will take place at the Ministry of Marine. 

Wednesday morning, July Ist, will be given up to 
visiting the Vincennes Exhibition, at which luncheon will 
be taken, while in the afternoon there will be a reception 
at the Chamber of Commerce of Paris. The Institution 
banquet will take place the same evening. The reading 
and the discussion of technical papers will be resumed 
at the Salle d’Iéna on Thursday at 10 a.m., when M. Louis 
Kahn, late Chief of the Technical Staff at the French 
Air Ministry, will read a on “ Technique 
and the Use of Aircraft and their Relation to Naval 
Technique.” Mr. A. T. Wall and Mr. H. C. Carey will 
present a paper on “‘ The Effect of Modern Machinery 
on the Design of Large Ships,” while the last paper to 
be taken will be one by Monsieur Paul Dumanois, Director 
of the Technical Department of the Oil Fuel Board, on 
“Remarks Relative to the Development of Marine 
Internal Combustion Engines.” 

In the afternoon the aerodrome at Le Bourget will be 
visited, this event being followed by an evening reception 
in the Pré Catelan. On Friday, July 3rd, an excursion 
by train and motor will be made to the Chateaux de la 
Loire, and the following day the shipyards at Saint 








Nazaire will be inspected. 
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Railway and Road Matters. 





Tar London and North-Eastern is laying in the main 
line north of Thirsk rails of a length of 90ft. The present 
maximum length on British railways is 60ft. 


Ar a meeting of the Railway Rates Tribunal on April 
»1st the President, addressing the representative of the 
railway companies, said that it would be of assistance if the 
Court could be told now whether the railways had any 
ntention to propose any alteration or amendment of rates 
it the annual review called for by the Act of 1921. Mr. 
Cole Deacon, in reply, said that there was no such intention. 


Tux Great Northern (of Ireland) is imitating to a small 
degree the example set by its neighbour, the Great 
Southern, in converting some double line into single track. 
The length selected is the 12} miles between Monaghan 
and Clones. The rails, —- &c., which are being taken 
ip are good and thoroughly serviceable, and they will be 
used elsewhere and thereby obviate the necessity this year 
of bringing new materials for the company’s usual relaying 
programme. 

A new steel rail, heavier and much stronger than any 
hitherto in regular use on any railway, has just been 
adopted by the Pennsylvania Railroad. The new rail 
has been designed to sustain 100,000 lb. axle loads at a 
speed of 100 miles an hour, com with the maximum 
present requirements of 80,000 Ib. axle loads and a speed 
of 80 miles an hour. Its weight is 152 lb. to the yard, and 
it possesses about 75 per cent. greater stiffness than the 
Pennsylvania’s present 130 1b. standard section rail for 
main line use. 

To those who know the country or who travel regularly 
hy the former Midland route to and from Manchester there 
was an interesting illustrated article in a recent Manchester 
Guardian descriptive of the 1} miles widening from two 
to four lines immediately to the south of Ambergate. That 
work includes the opening out of Longlands Tunnel over 
100 yards in length, which necessitates the removal of 
100,000 cubic yards of good Derbyshire gritstone. It has 
a five-course brick lining which is being blown up in sections. 
The first section, of 30ft., was removed on April 19th, and 
the next will be done on May 17th. 


REPLYING to a suggestion at the Great Western meeting 
that “‘ Many shareholders would like to see some of those 
connected with the working of the railway placed on the 
board of directors,” the chairman said: “If I were a 
retired officer on the railway and I were put on the board 
| should feel it might embarrass the gentleman who suc- 
ceeded me in my office to have me sitting there in judgment 
on him when, very often, proposals which he might think 
fit to make in good faith may have been slightly in con- 
flict with what I myself previously recommended. I am 
certain that, for the sake of the smooth, satisfactory and 
effective working of the concern, our policy is the better 
one. 

Tue first meeting of the Joint Committee of both Houses 
which is to consider the London Transport Bill was held on 
Tuesday, April 28th, and was adjourned until May 12th, 
so that the agreement arrived at between the Ministry of 
Transport and the “‘ Underground” group could be 
approved by the shareholders of the latter, as in that 
event the passage of the Bill would be greatly assisted. 
The agreement was so approved by a large majority on 
May Ist. The occasion was made noteworthy for the 
vehement protest of Sir Robert Perks that it would be far 
wiser to continue the control of that great undertaking in 
the hands, not of Government officials, but of men who had 
had lifelong experience ; he hoped that the Bill would be 
flung out. 

THE notices of the electrification of railways report that 
have appeared in THz ENGINEER may be supplemented by 
the intimation that Mr. J. A. Parkinson, who, it should be 
noted, is the Parliamentary Secretary to the Minister of 
Transport, s ing in the Ormskirk division on April 
25th, said that the electrification of railways would be the 
biggest thing Great Britain had ever handled. They were 
told that it would cost the Government hundreds of 
millions, but that statement was entirely wrong. The rail- 
way companies had large sums of money invested, and the 
Government were going to compel the people who own these 
railways to bring them up to date and make them efficient. 
The railways have a tremendous amount of money invested, 
and they would have to spend it. 


Durtmne the year 1930 the London, Midland and 
Scottish renewed 187 engines—34 by outside firms— 
heavily repaired 3288, and gave light repairs to 4509. 
At the end of the year 377 engines were under or awaiting 
repairs, as compared with 554 at the end of 1929. The 
London and North-Eastern renewed 74—20 by contract— 
heavily repaired 2845, and gave light repairs to 1933. 
They were 536 engines under or awaiting repair, as com- 
pared with 564 a year previously. The Great Western 
renewed 228—129 by outside firms—and gave heavy repairs 
to 1111 and light repairs to 1562. The engines under or 
awaiting repairs, numbered 339, as against 445 at the end 
of 1929. The Southern renewed 15—all in their own shops— 
heavily repaired 842 and lightly repaired 322. The number 
under or awaiting repair was 151, as compared with 153 
at the end of the preceding year. 


Tue happy appreciation of the work of all ranks in the 
railway service, expressed by Sir Ralph Wedgwood at the 
Railway Benevolent Fund dinner on April 29th, deserves 
to be put upon record. Sir Ralph, in responding to the 
toast of the evening, said that the Institution was sup- 
ported by all grades of railway servants, and p ~ : 
‘The man on the line carries out his duties with amazing 
efficiency and with an amazing lack of mistakes. That is 
due to one thing, and one thing only—the very strong 
spirit which we have in the railway service, a pride in the 
services and a sense of the honour and responsibility of the 
position that we exercise. I believe that that runs 
all ranks, from the highest to the lowest. It is to that, and 
that only, that the wonderful record of the English rail- 
ways, not merely in safety, but the general satisfaction that 
the railwaymen give to the public, is due. This Institution 
is the creation of that spirit ; it is the embodiment of the 
pride of the railwayman in his work and in his desire to see 
that his work is carried out in the most efficient and best 
possible manner.” 


Notes and Memoranda. 





Tue pitchblende discovered at Great Bear Lake, in the 
North-West Territories of Canada, is said to be worth at 
least 8600 dollars per ton for its radium content alone. 
The cost of conveying the ore from the mines to railhead 
is, at present, 400 dollars per ton. 

A sTATISTICAL table of the City of Birmingham Gas 
Department shows that 2783 meters, or 3-3 per cent., were 
rejected last year, as against 2-95 per cent. in the previous 
year. Of 4561 wet meters tested, 153 were rejected, and 
of 77,711 dry meters tested, 2630 were incorrect. 


Ir is suggested by High Speed Steel Alloys, Ltd., of 
Widnes, that grey cast iron containing 0-4 per cent. of 
molybdenum, with 1-65 per cent. of silicon and 3-0 per 
cent. of carbon has a transverse strength of 5000 Ib. 
as compared with 3200 lb. without the addition of the 
molybdenum. 

A PAPER contributed to the Electrochemical Society 
of America by Messrs. C. G. Fink and F. L. Jones, of the 
Columbia University and the Mellon University, gives 
some detailed particulars of a process for the electro- 
deposition of tungsten from aqueous solutions. It is 
suggested that adherent deposits of a lustrous and highly 
corrosive resistant qualities can be obtained. 


LEcTuRING on Joseph Priestley at the Royal Institution 
on April 24th, Sir Philip Hartog said: “‘ One of Priestley’s 
most notable achievements was to define as the object of 
science ‘to comprehend things clearly and to comprise 
as much know as possible in the smallest compass.” 
The hypothesis was, according to Priestley, only a tem- 
porary expedient, finally to be eliminated from ‘ the perfect 
theory of the facts.’ "’ 

THE new vanadium reduction plant of the Rhodesia 
Broken Hill Development Company in Northern Rhodesia 
has started work, its initial output being 10 tons of the 
fused oxide containing 90 per cent. vanadium pentoxide. 
The vanadium occurs in fairly concentrated form in the 
outer margin of pipe-like deposits of oxidised zinc-lead 
ore, from which it is mined selectively, the minerals being 
principally decloizite and vanadinite. 

In replying to the discussion on a paper on steam 
generators which he gave before the Institution of Engi- 
neers-in- Mr. G. A. Plummer explained how the 
resistance to the pulling out of water tubes, from their 
tube plates, had been increased by more than 2} times by 
making a slight groove, or recess, in the hole drilled in the 
tube plate and expanding the tube into this groove. 
He said that in this way the resistance of a 3}in. tube was 
increased from 32,300 Ib. up to 78,300 Ib. 

Accorpine to Mr. O. P. Watts, of the University of 
Wisconsin, the merits of using a hot solution in the electro- 
plating of nickel are: Three to ten times the output from 
the same volume of solution ; the possibility of obtaining 
a thicker, more protective deposit in less time than from 
the cold solution; a softer, more ductile deposit that is 
less likely to peel in buffing or in subsequent use. Its 
disadvantages are a mat deposit which requires buffing, 
and increased liability to pitting of the deposit) from 
hydrogen. The latter is controlled by additions of 
hydrogen peroxide or sodium perborate, the preference 
being three to one in favour of the former. 


Tue work which has for some months been in progress 
on other sections of the Grand Union Canal Company’s 
system is now to be extended to the London Area. This 
is part of the programme for bringing the canals up to date, 
and making them suitable for navigation by motor barges. 
The work consists of walling and piling, which is necessary 
to protect the canal banks against erosion due to the wash 
from faster and more powerful craft, and dredging to 
provide an extra depth of lft. of water. In view of their 
efforts to secure greater efficiency the company are urging 
owners of barges, boats and other craft trading on the 
canal to invest their capital in boats of the greatest possible 
carrying capacity. At present the locks on the Regent's 
section are the biggest on the Grand Union's system, but 
those which are to be built on the Warwickshire section 
between Birmingham and Napton will be much larger. 


Tue Imperial Institute Advisory Committee on Timbers 
considered that a number of Empire timbers examined 
by it in the course of its work would prove to be markedly 
fire resistant, and requested that these woods should be 
subjected to official tests by the London County Council 
with a view to their recognition as fire-resistant materials, 
if found satisfactory. As the outcome of this action, the 
following Empire timbers have been approved by the 
London County Council for use as fire-resisting hard- 
woods :—Andaman Padauk; Iroko, Odum or African 
Teak from Nigeria and the Gold Coast; African Walnut 
from Nigeria ; Mora and Crabwood from British Guiana. 
Specimens of all these timbers have been supplied by the 
Imperial Institute to the Superintendeing Architect and 
to forty-three district surveyors of the London County 
Council. Samples of these woods may be seen and informa- 
tion regarding them obtained at the Imperial] Institute, 
South Kensington, London, 8.W. 7. 

In a paper contributed to the Electrochemical Society 
of America, Mr. C. McMullen gives some notes on the 
commercial application of silicon carbide. Among these 
he mentions ceramically bonded silicon carbide, which 
offers a high resistance to the flow of electrical current 
at low voltages. Its characteristics undergo a rapid 
change above certain potentials and it becomes a very 
good conductor, The current varies approximately as 
the fourth power of the applied voltage. These properties 
render it useful in the manufacture of lightning arresters. 
Under ordinary conditions a piece of bonded silicon 
carbide between the aerial and ground connections of 
a radio circuit in no way interferes with the operation 
of the set. However, should lightning happen to strike 
the antenne, the potential is raised well above that voltage 

to transform the silicon carbide into a good 
electrical conductor, and, hence, the charge is carried 
harmlessly to the ground. A device similar to this is 
also in use for the protection of power transmission 
lines from high voltage surges which might ruin trans- 
formers and other equipment. A still more recent develop- 
ment along this line is a “ flash-over ” device, which can 
be built to act at a definite voltage. 








Miscellanea. 





Ir is proposed to construct a bridge over the river 
Guadiana at Sobon, Spain. 

A nirric acid factory with an annual capacity of 5000 
tons is to be put up in Roumania. 

A NEW company, with a capital of £300,000, is being 
formed in the Transvaal for extracting oil from coal and 
torbanite. 

Tue old Government aerodrome at Arundel has been 
acquired by the Ford Company of America for the assembly 
of aeroplanes. 

Aw installation for the production of cast iron with 
—- coal instead of coke has been set up in Walsall 

y Mason and Burns, Ltd. 


It is reported that a Russian Trade Mission is shortly 
to visit the North-East Coast with power to spend from 
£20,000,000 to £25,000,000. 

Tue Chinese arsenals at Tsinan and Kaifeng have been 
closed down for military purposes, and are to be con- 
verted for the manufacture of cotton seed oi] and nitrates 
respectively. 

THE new motor lifeboat at Lytham St. Anne, while 
lying at her moorings, was in collision with a steamboat. 
The impact turned her right over, but she righted herself 
without harm. 


Tue Pennsylvania Railroad, of America, is adopting a 
rail weighing 152 lb. per yard, to meet the requirements 
of new axle loads, which are said to amount to 100,000 Ib. 
per axle at speeds of 100 miles per hour. 


Tue Government of Yugoslavia proposes to improve the 
port of Belgrade-Sara, by the building of some new quays 
and warehouses, an aqueduct, at least twelve new cranes, 
and the provision of a service vessel for ice-breaking. 


By starting its new McIndoes hydro-electric plant on the 
Upper Connecticut Riyer, which has an output of 16,500 
horse-power, the New England Power Association has 
increased its total capacity to 1,148,000 horse-power. 


Accorpine to Indian Engineering, American financial! 
interests have secured the working control of the Karachi 
Electric Supply Corporation and also of the leading electri: 
enterprises in the Bombay Presidency and in Poona. 

Ir is reported from the United States that a new process 
of smelting zinc from its ores by means of natural gas or 
methane has been evolved by Mr. C. G. Maier, of the 
Bureau of Mines. It is said that the resultant metal is 
99-99 pure. 

Tue Cornaire Water Power Bill, which was signed on 
April 29th by the Governor, Mr. Franklin Roosevelt. 
commits the State of New York to the expenditure of 
£34,200,000 on hydro-electric development on the St 
Lawrence River at Massena Point. 


Tue Moorside Edge station of the British Broadcasting 
Corporation has been completed. It is situated some 
5 miles from Huddersfield, and has three 500ft. masts. 
Work has been started on a station near Falkirk in Scot- 
land, and a fourth is to be arranged in Somerset. 


We are informed that Mr. R. Borlase Matthews, of 
Greater Felcourt, East Grinstead, proposes to conduct a 
short electro-farming course at his farm from August 5th 
to 29th. Those attending this course will be given both 
practical and theoretical training, and at the same time 
study the outstanding electrical requirements of farmers. 


Ir is proposed that the Birmingham Corporation should 
purchase from the Tame and Rea District Drainage Board 
the site of the British Industries Fair at Castle Bromwich 
It has an area of about 47 acres and the purchase price is 
put at £31,780. At present the Chamber of Commerce 
ed an annual rental of £1589 for the ground on a short 


Ir is estimated that the total footage developed by the 
Randfontein Estates during 1930 amounted to upwards 
of 19 miles. This is, says the S.A. Mining and Engineering 
Journal, more than was done on the whole Rand in a year 
thirty years ago. It is estimated that the total develop 
ment accomplished on the whole Rand during last year 
was upwards of 221 miles. 

THERE are at present twenty-four patrol cars employed 
by the Radio Branch of the Canadian Department of 
Marine for detecting radio interference. Each car has a 
loop erected permanently on the roof and the control is 
brought through the roof and placed so that the loop 
direction can be changed by the driver. A low-capacity 
lead connects the loop with an eight-tube superheterodyne 
receiver, which is mounted in a portable case and may 
be supplied either from the batteries contained in another 
postal cabinet or from storage batteries carried in a 
compartment in the car. 

Tue three fiying boats of the “ Kent’ type, which are 
being built at Rochester for Imperial Airways, Ltd., for 
use on the Trans-Mediterranean air service between Genoa 
and Alexandria, serving both the Indian and African air 
routes, will be fitted with the latest design of Marconi 
apparatus, which will give them a wireless range of up to 
500 miles. Power for the installation is supplied by a wind- 
driven generator operating in the slip stream of the pro- 
pellers. When the flying boat has descended on the water, 
the generator can be driven by the aircraft gas starter 

ine. A light mast is carried to support the aerial when 
the aircraft is at rest, but under normal flying conditions 
a trailing aerial will be used. 


PuRcHASING agents and buyers of leading industrial 
firms, spending millions of pounds a year, will hold a 
conference on works and factory purchasing in London on 
June 5th. The chief speakers at the conference will be 
Mr. Allan R. Baker, chairman, Baker Perkins Ltd.: 
Mr. E. J. Fox, managing director, Stanton Ironworks 
Company, Ltd.; Mr. J. Gibson Jarvie, chairman, United 
Dominions’ Trust, Ltd.; Mr. Hugh Quigley, Chief Statis- 
tician, Central Electricity Board; Mr. L. H. Swinbank, 
controller of purchases, Imperial Chemical Industries, 
Ltd., and Mr. Reginald Pugh. Full information about 
the conference may be obtained from Mr. Stanley Town- 
send, 68, Victoria-street, Westminster, 8.W. 1; telephone 





Victoria 3374. 
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Recent Developments in Land Turbines. 


Ir har been an almost impossible task to keep 
abreast of the developments in steam turbine 
practice duing the last few years. Progress has 
been so rapid that the wonder of one day has 
become the commonplace of the next, only to 
pass on the morrow along the road to oblivion. 
We are, however, now approaching conditions 
beyond which no spectacular advance can be 
possible, except by reason of some quite unforeseen 
discovery. There are turbines to-day working at 
pressures of 2800 lb. per rquare inch and using 
eteam at temperatures in excess of 450 deg. Cent.. 
@ capacity of 200,000 kW has been surpassed in 
a single generating unit, and there is no scope for 
any appreciable improvement either in vacuum 
or in the thermal cycle. Even if, during the next 
few years, temperatures should be pushed higher 
by 50 deg. Cent. or so, as they almost certainly 
will be when the special steels required for the 
superheater tubes become cheap enough to warrant 
the step, and supposing, further, that still larger 
generating units are called for in power stations, 
the advances on existing practice can only be small 
in comparison with those which have led to the 
present position. The time is, therefore, favourable 
for a general review of the situation, noting the 
progress so far achieved and appraising the 
problems yet awaiting a complete solution. For 
this reason the paper presented by Mr. C. D. 
Gibb to the Institution of Mechanical Engineers, 

and reprinted in this and preceding issues, 

was particularly opportune. The author, with the 
experience of the first turbine makers in the 
world to draw upon, and a peisonal connection 
with so many of their later achievements, was 
in an exceptional position to deal with his subject. 

Nor had the leading foreign builders been back- 

ward in supplying information, so that the paper 
constituted a most valuable record of work accom- 
plished, as well as providing the occasion for an 
authoritative commentary on the trend of current 
practice. 

Although Mr. Gibb expressly refrained from 
dealing with the productions of other British 





Proceedings ’’ would have greater value if they 
themselves would contribute details of their own 


work in the discussion, it will, nevertheless, be 
seen that this country holds an honourable place 
in the list of representative machines given in 
the paper. Indeed, were British manufacturers 
as keenly alive as some of their foreign competitors 
to the advantage of keeping their merits con 
tinually in the minds of potential customers, 
they might have had even more opportunities 
of supplying remarkable machines. They have not 
yet to their credit any monsters of over 100,000 kW, 
such as have been installed in America, but it 
should not be forgotten that C. A. Parsons and Co., 
Ltd., have twice given a lead to that country on 
its own ground by the supply of the first 25,000 kW 
and 50,000 kW units ever built. The same firm 
has earned for Great Britain the honour of heading 
the entire world as regards efficiency. The record 
is held by a machine built for the Dunston station, 
having the extraordinarily low heat consumption 
of only 9280 B.Th.U. per kWh. This corresponds 
to an absolute thermal efficiency of practically 
36-8 per cent., a figure which, after allowing for 
all boiler-room losses, puts steam plant well into 
rivalry with any internal combustion engine in 
respect of the conversion of the heat in the fuel 
into useful work. The turbine capable of such 
an exceptionally fine performance is a machine of 
50,000 kW maximum continuous output working 
with steam at 600 lb. pressure and a temperature 
of 800 deg. Fah. at the stop-valve. Its nearest 
competitor is a somewhat larger unit of the impulse 
type, constructed by the General Electric Company, 
with a heat consumption of 9650 B.Th.U. This 
is closely followed by the 75,000 kW Barking 
machine of the British Thomson-Houston Com- 
pany, with a heat consumption of 9850 B.Th.U., 
refeired to by Mr. Samuelson in the discussion. 
The steam conditions of these three leading 
machines differ slightly and re-heating is adopted 
in the case of the two first mentioned; but it 
may be noticed that all three obtain their efficiencies 
with the same steam pressure of 600 lb. per square 
inch. The best figure recorded for really high- 
pressure machines is a heat consumption of 9900 
B.Th.U., attained by two turbines of 125,000 kW 
and 150,000 kW capacity, respectively, working 
at a pressure of 1200lb. This performance, 
however, is not strictly comparable with those 
quoted above, since the latter are based on feed- 
heating conditions. It must also be remembered 
that until all important tests are certified by some 
registering authority to have been properly con- 
ducted on approved lines, there will always be 
room for doubts about the value of any com- 

isons. For this reason, probably, Mr. Gibb 
laid little stress on the thermodynamic results 
obtained by modern turbines. He devoted himself 
rather to the more fruitful fields of manufacture 
and design, and gave invaluable information as 
to the present state of the art. 

It is really wonderful to reflect how little 
mechanical difficulty is experienced with modern 
turbines, in spite of their rapid developments 
in size, power and blade speed. Bearings, glands, 
couplings, governor-gear and other details have 
all met their added responsibilities with compara- 
tive ease, and casing troubles are a matter of the 
past, notwithstanding vastly increased dimensions. 
Improved design, together with the use of steel 
in place of cast iron wherever temperatures in 
excess of 450 deg. Fah. are encountered, have 
relieved station engineers from anxiety as regards 
distortion. It is a pity that the opposition of 
continental turbine makers, referred to by Mr. 
I. V. Robinson in the discussion, should have 
prevented the International Turbine Specification 
from stipulating that steel should be used instead 
of cast iron under the conditions referred to. 
Agreement on this matter would have made 
international competition fairer. It would, more- 
over, save the less well-informed purchasers from 
the possibility of certain unhappy experiences. 
A case in point came under our notice not long 
ago, the casing of a turbine of continental construc- 
tion having to be replaced on account of the 
development of ominous cracks around the steam 
inlet. The chief anxieties of the turbine designer 
now appear to be concerned with questions of 
vibration and of blade deterioration. The former 
assumes its most troublesome form when it occurs 
as the axial vibration of the wheels of impulse 
turbines, and many serious wrecks of such machines 
can be attributed to this cause. The recent articles 
in our columns by Mr. R. H. Collingham discussed 
the question thoroughly and indicated the extreme 
care taken by the British Thomson-Houston 








world which is likely to be of interest to engineers. 
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be immune from all danger of axial vibration. 
Blade deterioration is common to all types of 
machine, but is specially liable to occur when the 
steam velocities are high. 1t is due mainly to two 
causes, generally referred to as corrosion and 
erosion. Wetness of the steam is responsible 
for both. Corrosion occurs at the point in the 
turbine where the steam first becomes wet by 
expansion, the air present with the steam then 
oxidising the blades. An extremely small amount 
of air is sufficient for the effect, as is shown by 
the fact that the corrosion often greatly diminishes 
or ceases altogether a little further down the 
machine, although the wetness of the steam has, 
of course, increased. The only cure is to use 
blading of non-corrodible metal. For erosion 
there is no such obvious remedy. The trouble 
is due to the impact of the blades on the mintue 
water drops entrained with the steam. The 
droplets, moving more slowly than the steam, are 
struck with great violence by the rapidly moving 
blades, with the result that the leading edges of 
the latter are first roughened and then destroyed 
by the formation of tiny crater-like holes covering 
the whole of the surface affected. No metal 
suitable for blade manufacture seems capable of 
resisting the attack. In the case of reaction 
machines, however, the shape of the blades permits 
of a strip of erosion-proof metal being brazed 
along the part exposed to damage without adversely 
affecting the efficiency of the blading. The impulse 
machine, unhappily, has no such resource. Reliance 
has, therefore, to be placed on draining away 
as much of the water as possible at every stage, 
a course which has been adopted for several years 
by all the leading makers. Wet steam in the low- 
pressure portion of a turbine is one of the greatest 
of nuisances, and it is to mitigate its effects much 
more than for any thermodynamic reason that 
higher and higher initial temperatures are being 
striven for, and resuperheating is being more 
frequently employed. 


Naval Problems of To-day. 


A MOVEMENT has been set on foot to re-establish 
coal as the principal fuel for British warships. 
Much as we sympathise with the motives of those 
who have launched this campaign, we fear they 
are doomed to disappointment. There is, in our 
judgment, not the slighest possibility of a reversion 
to coal for the use of the Navy. In this sphere the 
advantages of liquid fuel over solid have been 
thoroughly demonstrated by an experience of 
nearly twenty years, and by the great majority of 
naval officers they are acknowledged to be over- 
whelming. These advantages are both strategic 
and technical. They are so obvious, and have been 
so often set forth in the utmost detail in our own 
columns and elsewhere, that it would be super- 
fluous to recapitulate them now. It is certainly 
unfortunate that the Navy should be wholly 
dependent on imported fuel, nearly 70 per cent. 
of which comes from non-British sources, and every 
plan for reducing this dependence is deserving of 
sympathetic consideration. But the proposal to 
revert to coal must be dismissed as impracticable. 
Were it to be adopted our warships would become 
definitely inferior to those of other navies in speed, 
radius, and general mobility, as also in protection. 
Coal has ceased to be of interest to the Navy 
save as a material from which oil may be 
extracted. Existing methods of extraction are, 
however, much too expensive to enable the 
product to compete with imported oil, though 
research may eventually lead to a more economical 
process which will remove this disadvantage. We 
may add that even were it feasible to restore 
coal to its former supremacy in the Navy, the 
coal trade would only benefit to the extent of 
about a million tons a year. The promoters of the 
“* back to coal’ campaign seem to forget that the 
Navy has already shrunk to less than half its pre- 
war dimensions, and may be still further reduced 
by international agreement. The decreasing 
demand for steam coal is due mainly to the increas- 
ing use of liquid fuel by the mercantile marine, the 
Navy being quite a secondary factor in the matter. 

It is curious to find in so ardent a naval reformer 
as Captain Bernard Acworth, R.N., the chief 
advocate of coal versus oil. He deals with this 


question at considerable length in his recent book, 
‘“* Navies of To-day and To-morrow,” which is, in 
effect, a penetrating and critical analysis of current 
naval policy. While unable to accept his views on 
the fuel problem, we believe many of his criticisms 
on other aspects of the naval administration to be 
well warranted and sound. 


His main thesis con- 





cerns the extraordinary complexity and staggering 
cost of modern naval material. The “ Nelson” 
and “ Rodney” are striking examples of this 
tendency. They are, without doubt, very fine ships, 
but whether they represent good value for the 
£15,000,000 which they cost together is at least a 
debatable point. According to Captain Acworth, 
they “are a species of craft which, by common 
consent, will never again be allowed to disfigure the 
sea. Their dimensions are such as to preclude their 
employment in parts of the world where docks are 
not available for their reception. Their mountings 
are a source of continual anxiety and refit. . . . 
So concentrated is the fire-control machinery that 
a single luckily placed shell might well put all nine 
16in. guns out of action. Their triple turrets are 
unsatisfactory. Internally the ships 
resemble a science museum more closely than a 
man-of-war, the complication being well-nigh 
infinite.”’ This is a very serious indictment, coming, 
as it does, from an experienced naval officer who 
must be writing from personal knowledge. We, 
too, when visiting the ships in question, have been 
amazed at the elaborate, highly intricate, and costly 
mechanical contrivances which are to be met with 
everywhere on board. Whatever the other merits 
of all these devices, they apparently do not conduce 
to economy of labour, for the ship’s company is 
unusually large—about 1350 offices and men. 
There are two submerged tubes for firing the 24in. 
torpedo, the existence of which was until recently 
an official secret. Why these tubes were installed 
is a mystery, for one of the positive lessons of the 
war was the absolute uselessness of a torpedo 
armament in large ships. Nor can we dissent from 
Captain Acworth’s strictures on the new 10,000-ton 
cruisers, costing £2,000,000 apiece, packed with 
machinery and so devoid of armour protection 
as to be vulnerable to shells of almost any calibre. 
Why, again, was it considered necessary to spend 
£1,000,000 on the repair ship “‘ Resource’? Our 
post-war destroyers are costing about £500,000 
each, yet their machinery is alleged to be giving 
trouble. These craft, it seems to us, are much too 
large and expensive to be risked for torpedo work, 
but if that is not their principal raison d’étre, why 
are they overburdened with eight tubes! That 
our latest submarines are indifferently successful 
is no secret. Captain Acworth, who speaks with 
all the authority of one who commanded sub- 
marines for many years, believes our present 
building policy in respect of these craft to be retro- 
grade. In the first “L’’ boats, completed early 
in the war, we had an excellent all-round type of 
submarine, of moderate tonnage and cost, which 
met every reasonable requirement. They could 
only be improved upon “ by simplifying still further 
their internal mechanism and by doing away with 
heavy and costly mechanical plant employed to do 
work that could be more simply and satisfactorily 
done by hand.’ Instead of this, later boats have 
shown a progressive increase in size and internal 
complexity without any corresponding gain in 
efficiency. Since the war we have spent untold 
millions on aircraft carriers, the first cost of which 
has probably been exceeded by the frequent and 
extensive refits they have undergone. Can it be 
pretended that these vast sums of money have 
been wisely invested ? The peculiar disabilities of 
the aircraft carrier in its present form were 
dramatically shown on the occasion of H.M.S. 
“Glorious’”’ collision with the French liner 
“ Florida” some weeks ago. When the impact 
occurred most of her machines were in the air, and, 
owing to damage to the flight deck of the mother 
ship and the rescue work in which she was engaged, 
they were unable to return to her. Most of them 
were fortunate enough to reach land, but two fell 
into the sea and were lost. This incident has 
raised fresh doubts as to the practical value of 
our big carriers, the construction and maintenance 
of which imposes a very heavy burden on the Navy 
Estimates. It seems evident, therefore, that the 
time has come to subject the whole question of 
naval construction and equipment to a searching 
inquiry. In view of present conditions, every 
penny that is voted for the Navy should be laid out 
to the best advantage. This can be done only by 
defining the functions of each type of warship, 
and then planning the smallest and cheapest vessel 
capable of fulfilling those functions. 

Captain Acworth has performed a public service 
in drawing attention to certain grave shortcomings 
in naval policy. His criticisms are by no means 
wholly destructive, for he offers many suggestions 
which, if acted upon, would, in his judgment, pro- 
vide us with a thoroughly efficient Fleet at no 
additional cost. His views on ship design are too 





revolutionary to command general approval. He 





would, for example, abolish destroyers and aircraft 
carriers, leaving only battleships, armoured cruisers 
and light cruisers. His battleship of the future woul 
be a coal-burning vessel of 12,000 tons, strong], 
armoured to resist 16in. gunfire, with a maximum 
speed of 17} knots, a main armament of six 13-5in 
guns—and nothing else. Such a vessel, he con. 
siders, could be built for approximately £1,000,000, 
but we think that if he doubled his estimate he 
would be nearer the mark. As will be seen, he 
attaches no value to high speed, but his arguments 
on this head are not convincing. His case against 
mounting any medium guns is vitiated by the mis 

statement that war experience proved the secondar\ 
armament of battleships to be useless. It is, on 
the contrary, an attested fact that the German 
Battle Fleet on the night of Jutland escaped seriou. 
loss mainly by the good use it made of its secondary 
armaments in repelling the repeated attacks by 
British destroyers. In general, however, Captai: 
Acworth’s suggestions are worthy of seriou 
attention, and we propose to examine them in more 
detail in a future issue. May we venture to hop: 

that his zeal for naval reform will not be entirel) 
quenched by the inevitable failure of the cam 

paign which is now being waged to reconvert th 

Fleet to a coal-burning basis ! 








The Tin-Plate Industry.* 


In tracing the development of the tin-plate trade, 
one is bound to be impressed by its romance, while 
one is forced, also, to the realisation that its alterna 
tions of progress and set-backs reveal impressively 
the economic and political upheavals which have 
taken place in various parts of the world during th« 
last two centuries. 

The first great name in the history of the tin-plat: 
industry in this country is that of Andrew Yarranton ; 
it is to him we owe the introduction of the tin-plate 
trade. He visited Saxony about 1665 to study th: 
process of tin-plate manufacture, and upon his return 
he appears to have published several tracts, which, 
at a later date—1677—were published under the 
title ‘‘ England’s Improvement by Sea and Land.” 
In this work, he states very clearly and forcibly 
his arguments for the establishment of a tin-plate 
industry in these islands. But, in the absence of 
free scope for independent development, nothing 
further was done until 1720, when John Hanbury, 
who occupies the second place in historical order 
among the tin-plate pioneers, permanently established 
the industry, on a commercial basis, at the Pontypool 
Ironworks in Monmouthshire. 

The advent of coal and its application to the manu 
facture of iron, the close proximity of the coalfields 
to the sea, the presence of other metallurgical indus- 
tries, and the abundant supply of water which was 
available, gave an impulse to the trade, which, 
migrating slowly westward, became localised in South 
Wales. In fact, until about 1890, the manufacture 
of tin-plates was looked upon as a distinctly Welsh 
industry; to-day, it is still an integral part of the 
industrial life of South Wales, and the output of 
tin-plates is an important index of the activity of « 
wide range of industries. 

In tracing the development of the industry to 
its present magnitude, there are two distinct and 
recognised stages. Up to 1880, there followed 
a continuous series of developments ; rolling replaced 
the method of hammering out plates or sheets as 
far back as 1728; the grease pot, as a preliminary 
to the coating process, was introduced in 1745; 
the introduction of acid as the medium for cleaning 
plates took place in 1760, When the production of 
sulphuric acid was cheapened by developments at 
the local copper works about 1806, acid came into 
general use for white pickling; in the year 1829 
close-annealing was first practised; in 1850 steam 
was introduced into the pickling vat; the year 
1866 saw the introduction of rolls to the tin pots, 
while labour-saving pickling machines were brought 
into notice in 1879. I have selected at random some 
of the most important developments which took 
place in what I call the first stage of the industry. 

The modern phase of the industry dates from 1880, 
when iron was replaced by steel as the base for tin- 
plates. The first Siemens steel used for tin-plate- 
making was actually made in 1875 at Landore, under 
the direction of Sir William Siemens, with whom my 
father was associated. About 1880 a number of 
works were built to manufacture open-hearth steel, 
and steel bars were substituted, generally, for bars 
previously made from charcoal iron. It is note- 
worthy that in 1880 Bessemer steel also replaced 
puddled iron, which had been commonly used for 
the cheaper qualities of tin-plate. To-day, as you 
know, all steel manufactured in this country for tin- 
plates is made by the open-hearth process. 

In the modern phase of the industry, developments 
were predominantly technical. In 1890 a number of 
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patent tin pots appeared; cleaning machines came 
into use about 1892; the year 1900 saw the introduc- 
tion of the electric crane and the application of 
individual drives to doublers’ shears; another 
levelopment took place at this time, namely, the 
arrangement of cold-rolls in tandem formation. 
| believe that in 1905 a tin-plate mill was electrically 
driven for the first time. Since that date there 
have been important developments in the direction 
of improved mechanisation and layout; reheating 
and rolling have been subject to considerable research ; 
tunnel-annealing is fast replacing the old methods 
of annealing, and considerable attention has been 
given to the problems of improved feeding, cleaning 
and packing of plates. 

It will be obvious that the essential processes of 
production remain practically what they were in 
the pre-steel era. On the other hand, largely as a 
result of the introduction of steel, which made possible 
larger outputs per mill and gave rise to a demand for 
thin gauges, there has been a change in the character 
of the industry, so that to-day production is more 
technical, labour is more subdivided, demand is more 
pecialised, uses are more exacting, and efficiency 
is measured in terms of quality and cost. In short, 
the application of steel to the tin-plate industry is 
a landmark of real industrial significance. 

Let me now direct your attention to some of the 
special characteristics of the industry. The trade 
constitutes a valuable export of capital and labour, 
and the industry has brought our country into 
commercial relationship with all parts of the world. 
It relies for approximately 70 per cent. of its total 
trade upon the export markets, and is, therefore, 
peculiarly sensitive to any rise or fall in the world’s 
prosperity, and is international in character. 

Its position may be characterised as one of unaided 
competition in an open market. Conversely, in the 
home market it is not subjected to competition 
from without, for where the export trade in any com- 
modity is large it is generally found that the percentage 
of imports is relatively small ; in fact, it can be truly 
said that the Welsh industry has a monopoly of the 
home market. 

Again, the tin-plate industry has been the means 
of building up specialised local industries. For 
instance, the steel bar industry of South Wales 
depends for its existence upon the demand for tin- 
plates, and it is interesting to contrast the present 
position with that visualised by Yarranton, who 
regarded the proposed tin-plate industry as an outlet 
for the iron industry. In addition to the steel bar 
trade, there has grown up a number of engineering 
works and foundries specialising in the requirements 
of the steel and tin-plate works, which absorb prac- 
tically the whole of their products. Finally, being 
at the end of the chain of industries, the tin-plate 
industry is subject to the cumulative effect of increased 
costs in the several stages of manufacture preceding it. 

Up to 1890 the Welsh industry was without a 
serious rival and had a virtual monopoly of foreign 
markets. But in that year came a great change with 
the passing of the McKinley Tariff Act in 1890. In 
the decade immediately before the Act of 1890, 
America had been our chief customer, taking approxi- 
mately 75 per cent. of our total exports and 60 per 
cent. of our total production, while in the years 
1897 to 1899, when the full effect of the tariff was felt, 
her imports represented scarcely 23 per cent. of our 
total exports and only 15 per cent. of our total pro- 
duction. In short, by means of the McKinley tariff, 
which imposed on tin-plates a duty of almost 60 per 
cent. of the selling price, America obtained absolute 
control of her home market, and forced the Welsh 
industry to change its outlook in regard to the future. 

This marked an important stage in the evolution of 
the tin-plate industry. It was natural that American 
steel makers, actuated by motives of self-preservation, 
should have agitated for the imposition of a tariff on 
tin-plates. There was already in America a substantial 
market for them; America could not hope at that 
stage to produce tin-plates at a competitive price ; 
moreover, at that time a serious crisis had developed, 
following over-production in the American steel 
industry, which was rapidly expanding. Their effec- 
tive competition, however, was only temporarily 
postponed, as with the growth of industry the cus- 
tomers of yesterday were bound to become the pro- 
ducers of to-day. It therefore redounds to the credit 
of the remnant of Welsh manufacturers who were 
fortunate to survive at this period, that they applied 
themselves to the new problems with great activity. 
The prosperity of the trade was dependent upon the 
maximum development of exports, and the tin-plate 
manufacturers gradually secured new export markets 
in place of the large American market which had, 
through the operation of a prohibitive tariff, become 
virtually closed to them. 

Just as in 1890 and the succeeding years, tin-plate 
manufacturers were forced to realise that an extension 
in the export markets was fundamental to the exist- 
ence of the industry, so to-day, as a result of the post- 
war problem of worid trade depression, they have 
been forced to re-examine the position and to realise 
how essential the development of the home market 
has become. How far the existence of the tin-plate 
industry in South Wales is likely to be primarily 
dependent upon the home market is, of course, a 
matter for speculation, but it is important to remember 


enormously since 1890, constitutes the underlying 
reason for the present existence of the American 
tin-plate trade. 

Mention has been made of the revival in demand 
subsequent to 1890, but it must not be forgotten that 
the Welsh industry regained its position as an export- 
ing industry without any great change in the methods 
of production, the recovery subsequent to the imposi- 
tion of the McKinley tariff being due largely to the 
growth in the demand for tin-plates for the canning 
industries, which were rapidly being developed in 
Europe and the Colonies. Fortunately for South 
Wales, no competition was experienced in these new 
markets for a number of years, so that manufacturers 
were in a position to set about the rehabilitation of the 
industry. 

I have explained the serious setback experienced 
as a result of the development of the American 
industry, while I have also made reference to the 
subsequent recovery following the opening of new 
markets overseas. This brings my review of the 
industry up to the year preceding the war in 1914. 
Immediately before the war, however, the effect of 
competition was being increasingly felt, and certain 
countries had already made successful attempts to 
manufacture tin-plates. The war precipitated many 
problems for the industry, and I well remember, 
when I was at the Ministry of Munitions, how the 
difficulties of the export trade in tin-plates were 
intensified by the increasing absorption of steel for 
the supply of munitions, by a system of enforced 
restriction of output, and by the acute shortage of 
labour. While it is true that the exports of tin-plates 
to certain of our allies were increased, the industry 
generally was so disorganised that it failed to par- 
ticipate in the increased demand for tin-plates for war 
purposes. This was again America’s opportunity, 
and she became the premier exporting nation in tin- 
plates, and benefited to the point of jeopardising our 
own pre-war supremacy. On the other hand, while 
the war intensified certain difficulties, it demonstrated 
to the tin-plate industry, as well as to other sections 
of the iron and steel industry, the supreme need for 
organised common effort and a definite trade policy. 

There are two distinct phases in the post-war history 
of the industry. Up to 1921 it seemed to reassert 
itself, for the demand appeared to exceed the supply. 
It was, however, very largely a period of replenish- 
ment of stocks, but as a result of the general fall in 
prices, of the reactions of the war, of the instability 
of exchanges, and ofthe financial and economic weak- 
ness of our overseas customers, the years subsequent 
to 1921 proved to be, for the tin-plate industry in 
common with other great exporting industries, a 
period during which the equilibrium of trade was 
greatly upset. While it is generally appreciated that 
the period was partly transitional, what is less 
generally recognised is the fact that it coincided with 
a further expansion of capacity and production in 
such highly industrialised countries as America, 
Germany, France, and in less industrialised coun- 
tries, notably India and Japan. It is these develop- 
ments, which represent a permanent feature, with 
which the Welsh tin-plate industry will have to reckon 
in the future. It will be seen, therefore, that the 
industry is faced with a new set of circumstances. 
Not only have certain countries which formerly pro- 
vided good markets for Welsh tin-plates become pro- 
ducers themselves, but some of them have even 
become competitors in the world markets. 

These post-war developments are such that the 
industry, obviously, cannot afford to be haphazard. 
Future lines of action must be planned. The whole 
field of production and distribution must be so ex 
plored that the industry may accommodate itself to 
the changed conditions. 

In the first place, a national or trade outlook has 
already been developed, and the industry has learnt 
by experience that common action by the industry as 
a whole can mitigate to a large extent the evils 
attendant upon a reduction in the demand for its 
products. At the present time a tin-plate pool is in 
existence. It has certainly resulted in more stable 
conditions and prices, and to that extent it has proved 
beneficial. It is, however, but imperfectly realised 
by non-members that the pool, as at present con- 
stituted, has no degree of permanency. If it is ham- 
pered in its operation a reaction must take place, in 
which event disaster will supervene, for in the present 
state of the industry solidarity must be maintained 
at all costs. 

I cannot lay too great emphasis on the fact that, 
while the adjustment of supply to the volume of 
demand continues to be the most important factor in 
the trade, the future of the industry, obviously, must 
depend upon its ability to keep pace with scientific 
developments. If the industry is to be dynamic, it 
must continue to pay attention to technical research 
in all its branches; it cannot afford to be stagnant 
when the competition of America and other countries 
shows that we no longer have a monopoly, and that 
other countries are equally adaptable for this highly 
specialised trade. In this connection it is interesting 
to note that as a result of improvements in plant and 
changes in the manning of plants, the output in 1929, 
which amounted to 879,844 tons, inclusive of black 
plate and terne plate, represents the highest attained 
by the trade, although the industry was working at 
less than 75 per cent. of its capacity. 













































































































considerations of orderly marketing. In 1928 the 
Welsh manufacturers entered into an arrangement 
with the American tin-plate manufacturers, whereby 
for a period of years it was agreed that the combined 
—Welsh and American—exports of tin-plates to 
certain markets should be distributed between the 
two countries in a fixed ratio. This imposed a salutary 
check upon indiscriminate and wasteful competition, 
and the experience gained has shown us that agree- 
ments for orderly marketing, whether national or 
international in character, can mitigate the diffi 
culties of trading when demand fails to keep pace 
with productive capacity. 

Finally, the problem of expansion is bound up with 
organised marketing. The present per capita con- 
sumption of tin-plates in this country is far less than 
that in America, and, while we can never hope to 
develop our home consumption to the same extent as 
America, I feel that the development of home canning 
will have an important bearing on the future of the 
tin-plate industry. It may possibly enable plants to 
run at full capacity, in which event the industry will 
be able to make profits sufficient to embark upon 
capital schemes in keeping with modern tendencies 
and practice. But organised marketing must mean 
far more than the mere fostering of new markets ; it 
must mean, in the Welsh industry, the creation of new 
outlets for tin-plates and the sinking of personal 
rivalries in the desire for a more rational organisation 
of the industry. 








Literature. 
A Tribute to Faraday. By Roiwto APpPpLeyagp. 
London: Constable and Co., Ltd. 1931. Price 


7s. 6d. 

WE may expect a flood of literature about Faraday 
during the next few months. In September, the 
centenary of his greatest ‘“‘industrial’’ discovery 
will be celebrated, and every newspaper in the land 
and many authors will desire to say something about 
the man himself and about induced electric currents. 
Mr. Appleyard is first in the field, and his book will 
be consulted by many journalists in search of the 
human touch which they have rightly been taught 
to value. It is, indeed, the avowed object of the 
present author to show the man behind the great 
discoverer. Whether he wholly succeeds or not it 
is difficult for us to say. The opinion of someone 
who knew no more of Faraday than his name would 
be more useful on that point than ours. To such 
an one Mr. Appleyard’s book may come as a revelation 
of a very remarkable character ; but to anyone who 
has studied Faraday’s diaries, heard lecturers dis- 
course upon his work, read books about him, and, 
perhaps, talked with those who had actually met him, 
it may prove a little unsatisfying. To them Faraday 
already lived. He is not an apotheosized impersonal 
worker, toiling in the Royal Institution at researches 
and not caring a penny-piece what anyone did with 
them, but a human being with like feelings to their 
own. Even the “ Experimental Researches in Elec- 
tricity,”” which to some may seem no more than a 
dull schedule of things attempted, is to them an auto- 
biography. They see Faraday all through the journals, 
and they share with him his scientific detachment 
when an experiment fails, and his exuberant joy when 
one succeeds. When he writes at the end of a brief 
entry recording the demonstration of a great dis- 
covery just the one word “ Beautiful,” it conveys 
whole volumes to them. 

It is unfortunate that all biographers of the great 
deem it necessary to record trivialities in order to 
keep their “subjects” on the plane of common 
humanity. The Ludwigs and Stracheys may know 
how to make such trifles luminous, but, in general, 
no effect is secured by informing the reader that this 
or that great man did, in his childhood, just the very 
things that ninety out of every hundred boys do. 
To tell us that Sir Somebody Something, F.R.S., 
showed an early proclivity for mechanism by playing 
with the wheels of his baby chair, or that a great rail- 
way magnate once possessed a unique collection of 
Hornby trains, does not really help us to understand 
the men at all. Mr. Appleyard has not entirely resisted 
that tendency, and here and there in his volume one 
comes across passages which do not achieve their 
purpose and might have been omitted without loss. 
But, taken as a whole, his work is a very readable 
one, and his selections from the letters and notebooks 
of Faraday have been well made in view of his 
declared purpose. We are grateful to him, also, for 
the reproduction of illustrations which connect us 
with the period in which the great philosopher worked, 
amongst which Harriet Moore’s paintings of the 
Royal Institution laboratory in 1852 may be especially 
mentioned. Much of the happiness in reading a book 
depends upon the style in which it is produced, and 
we thank the publishers for giving us a pleasant 
paper and good type. 

It is no easy task to write a good biography of 
a man like Faraday, and Mr. Appleyard is to be con- 
gratulated on the success he has achieved. Faraday 
embroiled himself in none of the conflicts of the world, 
he cared nothing for riches, and if he mixed with 

t artists, scientists and authors, he himself had 
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‘* spot-light.”” Outside his home he lived a simple dual 
existence ; half of it in the laboratory, the other half 
on the lecture platform. There was nothing intriguing, 
as we should say nowadays, nothing complex in 
his “‘ make-up.’’ The Freudian would have been 
disappointed in him ; he was so essentially straight- 
forward and sincere, so absolutely truthful and open 
with himself and everybody else, so free from any 
mental twists or peculiarities ; in fine, so completely 
sane, that his life gives the biographer nothing to 
argue about and offers no episode that creates 
partisans and few that evoke sentiment. He was a 
scientist first and last, and, in consequence, there is 
little of importance that can be said of him beyond 
a description of the researches to which he devoted 
himself. About a fighter like Pasteur one can write ; 
one cannot say much about an essentially simple 
person like Faraday, and it is, perhaps, one of the 
merits of Mr. Appleyard’s book that by its effort 
to make the most of scanty material it shows us that, 
after all is said and done, Faraday lived in an atmo- 
sphere in which great human biographies are written 
with difficulty. 

Of earlier biographies we should select that written 
by Tyndall were our first object the “‘ human touch ”’ ; 
“ The Life and Letters,”” by Bence Jones, secretary 
of the Royal Institution in Faraday’s day, is 
invaluable to historians; Dr. J. H. Gladstone’s 


shorter ‘‘ Life’ is written with precision and a little 
dryness. These authors were personal friends of 
Faraday, and one of them—Tyndall—was a master 


of beautiful English. Possibly, it is because he alone 
of the three could put into words what they all 
felt that his volume gives us the best portrait of 
Faraday. Here are a few sentences almost from the 
last page of his little book: ‘‘ He was equally rich 
in mind and heart. The fairest traits of a character 
sketched by Paul found in him perfect illustrations. 
For he was ‘blameless, vigilant, sober, of good 
behaviour, apt to teach, not given to filthy lucre.’ 
He had not a trace of worldly ambition ; he declared 
his duty to his Sovereign by going to the levee once 
a year, but beyond this he never sought contact 
with the great.. The life of his spirit and of his 
intellect was so full, that the things which most men 
strive after were absolutely indifferent to him.” 

* Not half his greatness was incorporate in his science, 
for science could not reveal the bravery and delicacy 
of his heart.”’ 

After Tyndall we should place Silvanus Thompson. 
His “ Michael Faraday: His Life and Work,” pub- 
lished in 1898, is an admirable monograph by “ one 
who never ceases to regret that he never met 
Faraday.’ Writing as he did when electrical engi- 
neering, founded on Faraday’s discoveries, was at 
length firmly established, Thompson was in a position 
to appreciate the great pioneer’s work even more 
completely than his contemporaries. A _ scientist 
and a researcher himself, every step in Faraday’s 
progress had its proper message for him. Only those 
who have ploughed the same field know where the 
boulders lie. Thompson saw the pitfalls and recog- 
nised the skill with which Faraday corcumnavigated 
them. His volume, in consequence, lingers upon 
the researches, and yet, just because he understood 
the difficulties so well, just because he was one scientist 
in the same field of knowledge, speaking of another, 
it is also a very human book; one in which the 
reader never forgets the man in the scientist. 

With Tyndall and Thompson in front of him, Mr. 
Appleyard had a hard task, and it is to his credit 
that he has produced a volume which many who 
already know something of Faraday will read with 
pleasure, and which will introduce to others one whom 
the world is the better for remembering. 

** Was ever man so simple and so sage, 
So crowned and yet so careless of a prize ! 


Great Faraday who made the world so wise 
And loved the labour better than the wage. 
> > > > 7 


* Ah ! God, a fitting messenger was he 
To show Thy mysteries to us below. 
Child as he came has he returned to Thee, 
Would he could come but once again to show 
The wonder-deep of his simplicity.” 
—Cosmo Monkhouse. 


BOOKS RECEIVED. 


Electrical Equipment of Automobiles. Second edition. 
By Dr. 8. Parker Smith, D.Se., &c. London: Chapman 
and Hall, Ltd., 11, Henrietta-street, W.C. 2. Price 5s. net. 


Vertriebshandbuch fiir Industrielle Betriebe. By Zivil- 
Ing. J. A. Bader and Dr.-Ing. F. Zeidler. Berlin: V.D.I. 
Verlag G.m.b.H., Dorotheenstrasse 40, N.W.7. Price 
19-50 marks. 


Elements of 
Schwamb, A. L. 
Chapman and Hall, 
Price 17s. 6d. net. 


Properties and Mechanics of Materials. By P. G. 
Laurson, M.S., and W. Junkin Cox, C.E. London: 
Chapman and Hall, Ltd., 11, Henrietta-street, W.C. 2. 
Price 17s. 6d. net. 


The Chemical Engineering and Chemical Catalogue. 
Seventh edition. Edited by D. M. Nevett, Ph.D., B.Sc., 
&ce. London: Leonard Hill, Ltd., 231-232, Strand, 
W.C. 2. Price 15s. net. 

Investigation of Various Factors Affecting the Heating of 
Rooms with Direct Steam Radiators. By A. C. Willard, 
A. P. Kratz, M. K. Fahnestock, and 8. Konzo. Urbana, 
Illinois : The Engineering Experiment Station, University 
of Illinois, U.S.A. Price 55 cents net. 


Mechanism. Fourth edition. By P. 
Merrill, and W. H. James. London: 
Ltd., 11, Henrietta-street, W.C. 2. 








Post-War Land Turbine 
Development.* 
By C. D. GIBB, B. Eng., Member. 
(Concluded from page 484.) 
Smartt TurRBINE PLANnts. 


TURBINES with an output of less than, say, 5000 kW, 
are to-day mostly used for industrial plants in this country, 
although a considerable number of these small plants are 














stop valve, as well as the governor control valves, are 
accommodated in the cast steel nozzle box, and the whole 
unit is compact and accessible. The alternator, 
exciter, and, if desired, the circulating pump, are mount. 
on a sole plate set in concrete, and foundation, erecti.: 
and building costs are a minimum. 


GOVERNING. 

The modifications made to governing ee during t! 
past ten have been in details only for the main par, 
and little can be added to the excellent descriptions giv... 
in Baumann’s paper of 1921.* The increase of total stea:, 
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temperature has introduced some distortion difficulties in 
the neck glands of the governor valves, but the use o* 
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FiG. 19—-SECTION THROUGH 1250KW GEARED UNIPLANE SET 


this class of machine are remarkable for the return to 
favour of the plant which requires no basement, or, at any 
rate, orly a very small one. This arrangement was fre- 
quently adopted as far back as 1900, and has much in its 
favour. Fig. 18 shows a 1000-kW—economical rating— 
plant, which has several interesting details of design. 


The condenser is placed parallel to the turbine and to one | 


side, so that the condenser tubes may be withdrawn into 
or cleaned from what is necessarily waste space. The | 
overall width of the plant is slightiy less than had the | 
condenser been placed under and at right angles to the 
turbine axis, and by using this arrangement, three machines 
can be installed in approximately the same area as two of 
the more common type, since the usual space for with- 
drawing condenser tubes is no longer required. 

In the design shown—Fig. 19—the oil tank bed-plate, | 
gear case bottom and cylinder bottom half are in one | 
casing, so that the erection on the site of the turbine and | 
gearing is completed by levelling one casting, no steam- | 
end pedestal beirg necessary. The combined runaway and | 
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“* Perlit ” iron here has been quite satisfactory and little 
trouble is now found. 





Valve Lift 











Weight of Steam Passing Valve 
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Fic. 20—VALVE LIFT AND WEIGHT OF STEAM 


“Tee Excweer” 


One interesting advance recently made is the variable 
lever Fatio system by which a straight-line governing 


© Journal, 1.E.E., 1921, vol. 69. 














SNOSUVd - M™*000'S| “SNIGUNL MEGNIIAD ~-S IONIC —PzZ “Olid NVSLVe- BNIGUNL M*O000'Z1*000'S 40 MEBGNTIAD ‘d'1-—€z ° 


























or 




















































































































6 6 


AVSLVE--BNIGUNL M-000'Z1-000'S 40 MBGNINAD ‘d'H- ZZ ‘Ola WSINVHOISW 219901 HLIM MONUBAOCD-— IZ * 








x 
= 
= 
Zz 
— 
i) 
Z 
= 
ie) 
=x 
fa 
































































































































May 8, 1931 


LNANMTOTHAXAM ANIDHYAL ANVT WVYM-LSOd 











522 





THE ENGINEER 





May 8, 1931 








characteristic—i.e., rotational speed plotted against load— | speed regulating governor checks by reducing the steam | provision of a pressure relief valve at the point of tap-of' 
demand a | inlet pressure, the effect of this being to reduce further the | to the reheater, and which may have incorporated 


is obtained. Turbine specifications usually 
permanent rise in speed not exceeding 3 per cent. when 
full-ioad rating is thrown off, and this is readily complied 
with. The same specification, however, may 


pressure at the pass-off point. 
| No mechanical link exists between the speed regulating 


a 
pressure-o ted plunger which will trip the steam suppl) 
| to the turbine in the event of the pressure at the tap-ofi 


for | governor and the pressure regulator at the pass-off point, | point exceeding a predetermined figure. This is desirabl: 


maximum continuous output to be delivered with the | vet, contrary to what might be.expected, perfect stability | should the reheat governor valves close before the mai 


boiler pressure reduced by, say, 10 per cent., and this 
means that the governor valve lift under normal steaming 
conditions is reduced, since a targer valve is necessary. 
With high steam pressures the steam chest and governing 
valves must be designed for maximum stream lining, since 
the steam density is so great that very large forces are 
produced by even moderate velocities; in fact, a useful 
rule is to design the steam chest as if it were handling 
water. Simple valve shapes are therefore desirable and 


of governing is obtained. 


| Sarety Devices ror Reseat TURBINES. 


| Experience indicates that in addition to the normal 
| governor control and overspeed trip fitted to straight con- 
| densing turbines, additional precautions are necessary when 
considering turbines arranged for resuperheating. The 
following controls or safety devices are regarded as being 








regulating governor operates. 


GeneraL REMARKS aBouT MopERN MACHINES. 


The development of both impulse and reaction turbine. 
has been on extremely sound lines in the period unde: 
review, and very large machines of both ty have been 
built, among which may be mentioned the 208,000-kW 
set for the State Line generating station, Illinois, which i 
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FiG. 25—-SECTION THROUGH TURBINE SHOWING BUTTERFLY PASS-OFF VALVES 


a double-plate valve offers the best solution. The steam 
flow characteristic of this valve, however, is by no means 
a straight line, and, in fact, is as shown in Fig. 20. Thus, 
up to approximately half maximum load the governing 
characteristic is good, but it then rapidly falls off owing 
to the reduced pressure drop across the valve. The rela- 
tion between valve lift and governor sleeve movement is 
normally a straight line, but to obtain straight line govern- 
ing with a double-plate valve the relation between valve 
lift and governor movement must be made similar to that 
between valve lift and weight of steam passed. This can 
be done very simply by the toggle mechanism shown in 
Fig. 21, from which it will be seen that as the governor 
valve opens the point G is moved closer to the relay 
plunger, thus increasing the lever ratio between governor 





1 on 








FiG. 26—FOUR-CYLINDER, THREE-EXHAUST TURBINE, 50,000 KW. 


and oil relay. This mechanism is so proportioned that 
straight-line governing is obtained. 

A simplification of ‘‘ pass-off ’’ turbines has been effected 
in recent years by the introduction of a butterfly valve 
into the cylinder cover, thus doing away with the separate 
pass-off chest. A longitudinal section through a typical 
machine is shown in Fig. 25, and the operation is as follows : 
The connection to the process steam range is made from 
the high-pressure side of the butterfly valve, and the move- 
ment and position of this valve are controlled by an oil- 
operated servo-motor actuated by the pass-off range 
pressure. Should the demand for process steam fall while 
the external load remains constant, the pass-off pressure 
rises, and by means of the oil relay opens the butterfly 
valve and passes more steam to the condenser. This in 
turn produces a small rise in speed, which a sensitive main 





necessary in this case, and would be fitted on reheat 
turbines built by the author’s firm. 

First Line of Defence.—-Ordinary high-pressure governor 
valves controlled by speed which would allow a permanent 
rise in speed of, say, 3 per cent. when the maximum con- 
tinuous load is thrown off. 

Second Line of Defence.—A steam chest and governor 
valve placed as close to the turbine as possible in the 
return pipe line from the reheater to the lower-pressure 
cylinder. This governor valve is normally fully open, but 
starts to close at 5 per cent. above normal speed and is 
fully closed at reget | 6 per cent. overspeed. 

Third Line of Defence.—The normal ove excentric 
bolt type governor which trips at 10 per cent. above normal 
speed and closes the emergency or runaway valve, but at 


an impulse machine, while Hell Gate station in New York 
has installed a 160,000 kW pure reaction machine and an 
impulse-reaction set of similar size. 

The Ljingstrom reaction turbine has been built in 
sizes up to 30,000 kW. 

Ten years ago the impulse machine was almost invariably 
of shorter overall length than a reaction machine, but 
there is to-day very little difference, if any, between 
the floor space occupied by either type of machine in large 
units. 

Fig. 22 shows the high-pressure cylinder of a machine 


| being built by the Société Rateau for an output of 8000 


to 12,000 kW, while Fig. 23 shows the low-pressure 
cylinder of the same machine. It is of interest to note 
that the high-pressure rotor runs at 7500 r.p.m. and is 
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the same time closes the main regulating governor valve 
mentioned in (1) and the reheat governor valve (2). 

Fourth Line of Defence.—A second overspeed excentric | 
bolt type governor mounted in the same housing as the 
first, but tripping at 12 per cent. above normal speed, and 
which in addition to doing everything which the first over- 
speed governor does—if not already done—opens vacuum 
breaking valves. 

Operating conditions at the Barking power station and 
|on the Parsons machine at Crawford-avenue, Chicago, 
| have never demanded the use of these safety devices, but 
| reheat machines in America which did not incorporate them 


| have occasionally given trouble due to overspeeding, and | 
the trend of opinion is definitely in favour of the governor | 


gear outlined above. 
A further safeguard fitted to reheat machines is the 


3,000 R.P.M. 


|r.p.m. The steaming condi 
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BROWN BOVERI 


geared to the low-pressure spindle, which rotates at 3000 

tions are 426 1b. per —— 
inch pressure, a total steam temperature of 752 deg. Fah., 
and 29in. of vacuum (barometer 30in.). 

Fig. 24 shows a section through a 15,000 kW, 3600 
r.p.m., single-cylinder turbine, which is typical of present- 
day Parsons single-cylinder machines, where a large 
output with short overall length is demanded. It will 
be noticed that a duplex exhaust is provided, as this 


| machine was built for a high vacuum. 


Most turbine manufacturers have now adopted the 
practice of providing a separate bed-plate for the steam- 
chest, connecting the steam-chest to the cylinder or 
nozzle-box by a flexible U-pipe. The increase of tem- 

rature, coupled with increasing sizes, has demanded 
this very desirable flexibility, 
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\ noticeable constructional difference between American 
id continental practice is becoming evident with the 
extended use of higher steam pressures. American 
snufacturers appear to be concentrating on two-cylinder 
:achines, which may be of the tandem, or cross-compound 
vpe, while several prominent continental firms are 
iopting three or four-cylinder in-line sets with a single 
iternator. American practice, however, is gene y 
increase the steam pressure and to keep the total tem- 
» erature at 750 deg. Fah., while the more recent continental 
signs go to 850 deg. Fah. temperature and above in con- 
inction with higher pressures. 
Fig. 26 shows a 50,000 kW, 3000 r.p.m., four-cylinder, 
ree-exhaust turbine at present under construction by 
\iessrs. Brown Boveri and Co., for Saint Denis Power 








| service for approximately four years at the Castner 
Kellner Alkali Company at Runcorn. No difficulties 
in operation due either to temperature or pressure have 
been experienced, and the test results on the turbine 
plant were quite u 
company—Imperial Chemical Industries—have since 
| installed ; plant at other works for much higher pressures. 
The adoption of “ steeple ” compounding, or two-storey 
turbines for high pressures in order to reduce floor —_ 
is of interest, and the International General Electric Com- 
pany has supplied several ts of this type. The high- 
pressure cylinder is horizontall 


pressure cylinder, and although the difficulties of main-, 


tenance would ap to be undesirably increased, the 
reduction in capital charges due to the reduced building 


to expectations. In fact, the parent | 


the low- | 
= 40 | of most of the field tests could hardly be expected as 














The Corrosion of Iron and Steel. 
No, I. 


Ar the afternoon session yesterday of the Annual 
Meeting of the Iron and Steel Institute, the first 
report of the Corrosion Committee was presented. 
The report is long, and in the main describes methods 
of experiment ratlier than results, which in the case 


yet. The Committee, which has among its members 
representatives of most of those branches of industry 
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Fic. 27—THREE-CYLINDER TURBINE FOR REHEATING, 50,000KW, 3,000 R.P.M.—PARSONS 
Station,’ Paris, the initial steam conditions being 767 Ib. | size necessary probably compensates for this in special particularly interested in the subject of corrosion, 


per square inch pressure at 887 deg. Fah. 

The use of several cylinders has much in ite favour, 
as short stiff shafts of relatively low weight tend towards 
flexibility in operation; but, on the other hand, overall 
length is increased and interconnecting pipe losses are 
introduced. The introduction of resuperheating, however, 
favours the use of a three-cylinder design for outputs 
approaching the limit at a given speed. Thus, for a 50,000 
kW machine at 3000 r.p.m., terminal conditions being 
600 Ib. per square inch, 800 deg. Fah., and 29in. vacuum, 
the author’s firm would, if reheating were adopted, propose 
a three-cylinder machine as in Fig. 27. 

Turbines are in successful operation in America in which 
steam is withdrawn from the centre of a cylinder and 


circumstances. 
Test REesvuits. 


During an informal discussion at the Lastitution on 
the registration of reliable test results on power plant 
machinery,t Mr. R. H, Parsons pointed out how misleading 
test results may appear, and after careful consideration 
the author decided not to publish the test figures so kindly 
placed at his disposal by many turbine manufacturers, 
owing to the impossibility of placing them all on a compar- 
able is. 

Variations in turbine efficiency ratio amounting to 
almost 1 per cent. may be introduced by using different 
steam tables, while differing methods of calculation also 


The steam consumptions are brought to standard conditions. 


Steam pressure = 250 Ib. per square inch gauge. 


Power factor = 0-75. 


When put into 





No commission. - 
1919-20-21. 1922. 1923. 
l October 3rd, 1916 26,297 31,202 
2 April 19th, 1917 12,824 26,825 29,960 
3 June 10th, 1918 _ 14,500 26,978 
4 December 5th, 1919 427 19,866 
5 May 24th, 1920 400 15,960 
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Steam Consumption - /b. per kw. - Hour 


Superheat = 300 deg. Fah. 


Absolute pressure = 1-Qin. mercury. 
Load = 10,000 kW 
Total hours run 


1926. 1927. 





1924. | 1925. 1928. 1929. 1930. 
38,772 | 44,610 48,883 55,206 61,305 67,185 74,253 
7,641 | 43,685 49,141 54,960 | 60,120 65,240 71,825 
33,469 | 39,414 44,836 50,413 55,040 | 60,057 65,936 
27,521 | 34,292 37,213 43,174 49,006 | 54,397 61,655 
23,313 | 27,848 34,071 39,975 44,101 49,567 56,135 





1916 =—«17 18 19 20 21 22 23 24 25 26 27 28 29 #81930 
THe Excnces Year & 
FiG. 28—CURVES SHOWING ANNUAL TEST RESULTS AT CARVILLE “B* POWER STATION 


returned to an adjacent belt after reheating, thus produc- 
ing & steep temperature gradient in the casting. This 
would seem to be extremely risky, yet excellent results 
are, nevertheless, said to be obtained. 

A 4000 kW turbine for operating at a pressure of 
2810 1b. per square inch has been constructed by Messrs. 
Brown Boveri and Co. for the Langerbrugge Power Station, 
and much valuable research work is being carried out, 
both in England and abroad, with pressures up to the 
critical, while very large units are operating successfully 
in America at 1200 1b. per square inch. It is understood 
that American manufacturers have installed, or have under 
construction, turbine plant of a total output of over 
500,000 kW for operating at pressures of 1200 1b. per 
square inch or over. 

Two 6000 kW geared turbines coupled to D.C. generators 
and operating at an initial pressure of 600 1b. per square 
inch and 800 deg. Fah. total temperature, have been in 


give .varying results. That turbine design is now an 
accurate science may be demorstrated by an analysis 
of the most recent reliable tests on twenty-five machines 
of varying size manufactured by the firm with which the 
author is associated. Out of these twenty-five tests it 
was found that in nine cases the results were better than 
those teed, in ten cases the test figures were within 
1 per cent. of the guarantees given, and in one only were 
the test results outside the 24 per cent. tolerance generally 
allowed. 

As indicating the value of annual tests in maintaining 
turbine efficiencies, Fig. 28 is reproduced by courtesy of 
the Newcastle-upon-Tyne Electric Supply Company. 
This shows how the five machines in the Carville “B” 

| power station have maintained efficiencies better than those 
guaranteed over a period of many years. 


t November 20th, 1929. 





was appointed to investigate :— 


(1) The corrosion of ordinary steels, as affected 
by variations in composition, by methods of manu- 
facture, and by conditions of use. 

(2) The corrosion problems arising in steam prac- 
tice, including high temperatures, as regards super- 
heaters, &c. 

(3) Critical consideration of rust-resisting and 
allied steels. 

(4) Any other matters relevant. 


The main object of the Committee is therefore to 
ascertain, both by practical exposure tests and by the 
investigation of cases in which iron or steel has been 
found to corrode rapidly, how such corrosion can be 
reduced to a minimum, either by improving the 
material itself or by adopting methods of protection. 
In this way it is hoped to effect material improve- 
ments in the corrosion resistance of iron and steel, 
which will permit of a much more extensive use of 
these materials in permanent structural work with 
satisfaction. 

Although it is recognised that much work is already 
being done on the subject of corrosion elsewhere, 
the Corhmittee in its report states that its work will 
be found to fit in with the work of others. The 
problems which the Committee intends to investigate 
in the early stages are given below : 


(1) The corrosion of ordinary steels, as affected 
by variations in composition and manufacture. 
The complete ultimate composition of the ordinary 
steels is being determined with a view to detecting 
the influence of extraneous elements, either singly 
or in conjunction. 

(2) As regards steam practice, attempts will be 
made to elucidate the undoubtedly different 
response which is at times obtained from boiler 
plates, as regards resistance to corrosion, when 
apparently they should behave in the same manner. 
Possible accelerated effects as regards corrosion 
due to higher temperatures and pressures will be 
investigated. The whole question of water treat 
ment with a view to preventing corrosion will be 
dealt with. 

(3) A critical consideration and statement of the 
properties of the available rust and acid-resisting 
steels. 

(4) To lay down, if possible, agreed corrosion 
testing conditions that are suitable in the one case 
for laboratory work, and, in the other, for industrial 
tests. 

(5) To collect information as to the exact position, 
from the industrial point of view, of the corrosion 
problem and to record authenticated cases of 
corrosion. 

(6) A study of the character, use, and explana- 
tion of the action of restrainers in pickling processes 
is regarded as within the terms of reference, and is 
a subject which will be investigated, since it clearly 
bears upon the phenomenon of corrosion. 


The present report is concerned largely with the 
correlation of existing knowledge of the subject, 
and in order to get the views of as large a number as 
possible, a questionnaire was sent out to producers 
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and consumers of iron and steel, to which a large 
number of replies were received. These replies 
indicated in a remarkable way that, normally, ordinary 
steels, if well cared for, last for very long periods of 
time. 


REPLIES TO THE QUESTIONNAIRE. 


The report divides the replies received into four 
groups, being those from railway companies, shipping 
companies, engineering firms, and iron and steel 
manufacturers. The questions asked concerned the 
length of life of plates, sections or sheets in marine, 
industrial town, country, sub-tropical, or tropical 
atmospheres, &c.; the difference in length of life to 
be expected as a result of different service conditions ; 
the effect of small differences in the composition of 
the steel or its methods of manufacture; the effect 
of the addition of copper; and the results of any 
tests on corrosion carried out, and the conditions 
believed to be the best for the purposes of such 
experiments. 

In many cases the replies contained definite in- 
formation on the life of mild steel and iron members 
as used for the ordinary purposes of industry. In 
general, they show that there is a very large field 
in which ordinary steel and iron give excellent service 
and have as long a life as could be desired ; in many 
cases a steel or iron structure is scrapped, not because 
it has become unsafe through corrosion, but because 
the march of progress has rendered it obsolete, 
either in capacity or design. This is true of all fields 
of engineering, marine, railway or structural. 

Dealing with the question of the protection 
of the surface, the general opinion appears to 
be that when properly protected steel or iron will 
literally last for ever. But there can be no doubt 
that, where it is necessary to apply a protective coat- 
ing to iron or steel, any extra time or expense in 
dealing with the subject is amply repaid by the 
greatly prolonged life of the material. The practice 
of bestowing care on the analysis of the metal and 
leaving the mixing of the paints in unscientific hands 
is logical and wasteful. 

General opinion seems to favour the view that small 
differences in the composition of the metal affect the 
corrosion, but the question as to the effects of differ- 
ences in manufacture led to inconclusive replies, 
which may be epitomised by two answers received 
from railway companies :— 

(1) “‘Cold rolling or working increases corro- 
sion. 

(2) * The best results appear to be obtained by 
finally cold rolling, which has the effect of removing 
scale.” 


But as far as annealing is concerned, the balance 
of opinion seems to be well summed up in the follow- 
ing reply : 

“Such variations as are experienced are more 
generally attributable to the type of scale remaining 
after annealing than to the effect of the annealing 
process itself.’’ 


Opinion generally favours the view that the addi- 
tion of copper leads to an increase in the resistance to 
corrosion, the figure recommended ranging from 0-25 
to 0-5 per cent., while it seems to be fairly well estab- 
lished that this proportion has no deleterious effect 
upon the working or mechanical properties of the 
steel, although some doubt remains as to its effect 
upon the welding properties. : 

Very marked interest is shown throughout the 
industry in the subject of corrosion, many firms being 
actively engaged upon practical tests, but the methods 
in use vary considerably. The Committee considers 
that it may render considerable service to industry 
by formulating definite proposals for conditions of 
testing corrosion resistance in the field and in the 
laboratory, which may result in a standard procedure. 

Railway companies are as a whole satisfied with 
the corrosion-resisting properties of steels, but 
reference is again made to the waste of money in- 
curred by the use of anti-corrosive coverings if they 
have to be applied by unskilled labour. The detri- 
mental effect of coal is noted and contact with any 
moisture is shown, by several examples, to be dele- 
terious. As far as the effect of the use of copper in 
steel is concerned several railways have tried it, 
with satisfactory results, while one railway gives 
figures, reproduced below, to show that the tensile 
strength appears to be improved by the addition. 





Breaking Elastic Reduction Extension 

Copper, | stress, tons limit, tons of area, on 10in., 

per cent. per sq. in. per eq. in. per cent. per cent. 
Nil 30-1 20-9 44 24 
0-23 31-8 21-5 43 25 
0-29 31-25 21-2 45 25 


These figures are in good agreement with the 
results of tests by the Committee. 

The satisfactory replies received from shipping 
companies are well summarised by the following 
quotation from a letter :— 


‘ As the life of a steel structure of a ship depends 
entirely on the conditions to which it is subjected 
and the care exercised in protection by periodic 
painting or other similar means, I feel that it is 
irapossible to give a definite opinion as to the life of 


“I might say that in our experience the main 
parts of the structure, i.e., shell plating, frames, 
beams, casings, &c., with proper care will last as long 
as the ship—-twenty to twenty-five years—and be in 
sound condition at the end of that time. 

“The shell plating, frames, &c., internally, as in 
cargo holds, passenger accommodation, &c., if kept 
free from moisture, will remain unaffected at the end 
of the above periods. Externally where exposed to 
the action of sea water only, if scraped and painted 
periodically—three times per annum, as in our case— 
the deterioration is negligible. The same applies to 
plates between wind and water and above the water 
line.” 

A reply from a firm of structural engineers states 
that. in its experience no structure is abandoned 
on account of corrosion, but by reason of heavier 
loading requirements or the fact that it has become 
obsolete. For coverings of buildings, such as corru- 
gated sheeting, galvanising is considered to be 
absolutely necessary. It is suggested by the same 
firm that rollers should consider the possibility of 
removing mill scale before despatching the material. 

Among several points brought out by manufac- 
turers of steel and iron, the resistance of wrought iron 
to corrosion is mentioned, and examples are given in 
the report of a number of wrought iron bridges over 
seventy years old still in good condition. Several 
makers point out that modern galvanised mild steel 
sheeting has a much shorter life than the older 
galvanised iron, but the report includes the warning 
that no true comparison is made, since there is reason 
to believe that the thickness of the galvanising has 
been much reduced in recent years. Several firms 
have conducted tests on corrosion, and their results 
are included in the report. 
MEMORANDA, RESULTS, AND OTHER 
INFORMATION, 


PaPERs, 


The Committee states that, contrary to opinion 
often expressed, a good working theory has been in 
fact established in a general outline on a reasonably 
secure experimental basis. 

“It has been experimentally demonstrated that 
iron specimens with clean metallic surfaces, exposed 
to the atmosphere and certain other oxidising agents, 
become covered with films of oxide, often invisible. 
These films appear to be formed by oxidation of the 
metal in situ. They appear to exert an important 
effect upon the rate and distribution of subsequent 
electro-chemical corrosion, in spite of the fact that 
they may never reach sufficient thickness to show 
interference colours. Under special conditions they 
may be sufficiently uniform to prevent the attack of 
certain corrosive agents and so render the metal 
‘ passive "this is particularly the case with certain 
alloy steels—but generally in the ordinary steels, 
the films are not sufficiently uniform and corrosion 
occurs at those parts of the metal at which the film is 
porous, cracked, thin, or absent for any reason. 
Thus an oxide film may be either ‘ protective’ 
in special conditions, or, more usually, ‘ directive’ 
only. 

“The mechanism of the reaction that results from 
the presence of a non-uniform oxide film is electro- 
chemical in character. Experiments have shown that 
oxide-covered metal is cathodic towards metal free 
or nearly free from oxide, and that a current is set 
up when two such samples of metal are plunged in an 
electrolyte and connected by a wire. The relatively 
bare metal is attacked and a current flows through the 
liquid, the film-covered metal forming the positive 

le. 

Pe For example, let us consider the electroysis set up 
when iron is immersed in a sodium choride solution. 
Ferrous chloride is produced at the attacked portions 
—the ‘ anodic ’ areas—whilst caustic soda and hydro- 
gen are produced at the unattacked, or ‘ cathodic’ 
areas, in accordance with the following equation :— 


Fe+2 NaCl+2 H,O=FeCl,+2 NaOH+ 2H. 


“The hydrogen may appear as gas, but if dissolved 
oxygen is present it will usually be oxidised to water 
or to hydrogen peroxide. 

“‘Rust is a secondary product, which results from 
the interaction of the primary products of the electro- 
lysis as follows :— 


FeCl, + 2 NaOH=Fe (OH), +2 NaCl. 


“* The ferrous hydroxide Fe (OH), is then oxidised to 
ferric hydroxide, and sometimes changed to carbonate 
or other salts under ordinary atmospheric conditions. 
The mixture of the different iron hydroxides and 
derived basic salts is commonly known as ‘rust.’ 
Some chlorine may often be locked up in the rust, 
in which case the water becomes slightly alkaline as 
corrosion proceeds, and there is always local alkalinity 
at the cathodes.” 

The Committee believes that corrosion is affected 
by the method of manufacture; the composition ; 
impurities, segregation, &c.; homogeneity ; sound- 
ness; general history; the position of the test 
piece ; and the nature of the surface. 

In consequence, the complete history of every piece 
tested is to be put on record. 

Owing to the fact that field tests, by which are 
meant tests out of doors in the atmosphere to which 
the metal is to be subjected, occupy considerable 


of great value, but unless scientifically applied the 
may give misleading results. 

According to U. R. Evans, a member of the Con 
mittee, “there is nothing essentially unsound ;), 
seeking for an accelerated test. But the accelerativ 
must be obtained by intensifying the adverse facto: 
which will be present under service conditions, n: 
by introducing new factors. 

One of the goals of a research such as that of t! 
Corrosion Committee is to formulate the correlatic 
between this type of laboratory experiment and t! 
results of field tests, so as to increase the certaint 
with which it would be possible to predict the resul: 
of one from those of the other. 

(To be continued.) 








HOW TO WIN THIS WAR. 


Our American contemporary, the Iron Age, prints t! 
following Editorial in display type on tinted paper. 
is signed by John H. Van Deventer, industrial consultan 
the Iron Age. 





Not all wars are announced by formal declarativ: 
America has been at war for the past nineteen month 
although many do not know it. The casualties we ha\ 
suffered in the great economic struggle have been fifte: 
times as great as those that we experienced overseas i) 
1917-1918. At least five million Americans have bee: 
rendered hors de combat in the struggle to make a living 
This vast army is now undergoing economic hospitalisa- 
tion. Dole or no dole, the rest of the nation must pay fo: 
taking care of this army of industrial disabled. 

In dollars, too, a depression can be as costly as war 
The past nineteen months have cost us nearly that man) 
billions in depleted purchasing power. How can we mak: 
up for this huge loss ? 

There is but one way to do it. We must win this 
economic struggle and then rebuild in the same way tha‘ 
we have always built. 

In wars between nations, the victory goes to the on 
which most effectively designs and uses the improve: 
engines and tools of destruction. Economic wars can be 
won and rebuilding done only by most effectively using 
the improved machinery and tools of construction and 
production. 

It is futile to attempt to win this war by lessening th: 
fighting power of our industrial army through wage reduc 
tions. That is not the way any wars are won. The thing 
to do is to give the soldiers better equipment. 

Fully half of our 20 billion dollar total of investment in 
manufacturing machinery and tools is obsolete to-day, 
regardless of its age. It is obsolete because design, inven 
tion, and construction have produced more recent out 
standing cost-cutting improvements. 

Replacing American industry's obsolete equipment with 
improved machinery and tools now available is the way to 
win this economic war and to rebuild prosperity. The 
resulting cost savings would run into billions, the invest- 
ment would profitably solve the problem of the plethora 
of idle funds and reabsorb our surplus of idle labour. 
An American industry would be placed upon an efficiency 
level that would assure the continuance of progress for 
years to come. 

And the same strategy that would win this war for the 
nation, will win it for the individual! industrial plant. 








THE INSTITUTION OF MUNICIPAL AND 
COUNTY ENGINEERS. 


Tue fifty-eighth annual general meeting and conference 
of the Institution of Municipal and County Engineers will 
take place at Birmingham between Wednesday, June 17th, 
and Saturday, June 20th, 1931. On Wednesday the annual 
general meeting will be held at the Town Hall, Birmingham, 
at 10 a.m., and in the evening the Lord Mayor and Lady 
Mayoress of Birmingham will hold a reception in the 
Council House, Birmingham. On Thursday, June 18th, 
a conference will be opened in the Town Hall, Birmingham, 
at 10 a.m., and be continued at 2.15 p.m. The chair will 
be taken by Mr. Herbert H. Humphries, and an address 
will be delivered by Mr. R. G. Hetherington, Chief Engi- 
neering Inspector, Ministry of Health. A discussion on 
the following papers will follow :—‘‘ The Prevention of 
River Pollution,’ by Mr. F. L. Wardman; “ Structural 
Design Examination under Building By-laws,’’ by Mr. H. 
Ferrington ; “‘ The Treatment of Reading Sewage,” by 
Mr. A. 8S. Parsons; “‘ Recent Sewerage and River Works 
in Birmingham,”’ by Mr. D. G. Bevan. 

On Friday the conference will be continued in the Town 
Hall at 10 a.m., when three further papers will be discussed : 
‘“* The Procedure for Establishing ] ee Aerodromes,”” 
by Major R. H. S. Mealing; ‘Town Planning and the 
New Legislation,” by Mr. F. C. Minshull; ‘‘ Some Modern 
Mechanical Appliances and their Application to the 
uirements of the Public Works Department,” by Mr. 
A. V. Blake. During the meeting visits will be paid to 
works and places of interest in the neighbourhood. 

The annual dinner will be held at the Grand Hotel, Bir- 
mingham, on Friday evening. 








SECOND INTERNATIONAL CONGRESS OF THE 
HISTORY OF SCIENCE AND TECHNOLOGY. 


Tue Congress of the History of Science and Technology 
originated with the Comité International d'Histoire des 
Sciences, which was founded at Oslo on August 17th, 1928. 
This body meets annually in Paris, and organises every 
three years a Congress in which persons interested in the 
History of Science and Technology are invited to teke 
part. For the coming Congress the Comité has been 





time, the Committee realises that some sort of 





the various parts under different conditions. 





acceleration tests are necessary. Such tests may be 





fortunate in enlisting the co-operation of its parent body, 
the Comité International des Sciences Historiques, 
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together with that of two other international societies, 
the History of Science Society, Washington, D.C., and the 
Neweomen Society for the Study of the History of Engi- 
neering and Technology, London. 

The present Congress, which will be held in London, 
will comprise morning sessions for papers discussions, 
afternoon visits to places of historial and scientific interest, 
and evening receptions. The inaugural session will be held 

{3 p.m. on Monday, June 29th. 

It is intended that the papers and discussions at the 
:norning sessions shall centre round the following three 
themes :—(1) The sciences as an integral part of general 
historical study; (2) historical and contemporary inter- 
relationship of the physical and biological sciences; (3) 
inter-dependence of pure and applied science. 

Among the receptions that have been are those 
at the Royal Society, the Royal Society of Medicine, the 
Royal Institution of Great Britain, the Royal College of 
Physicians, the Royal Observatory (Greenwich), the Royal 
Botanic Gardens (Kew), the Science Museum, the Natural 
History Museum, the National Portrait Gallery, the 
Institute of Historical Research, Barbers Hall, Down 
House (Kent.) 

Excursions to Oxford and to Cambridge, and a banquet 
at the May Fair Hotel—tickets 12s. 6d. each—have also 
been arr . 

A special exhibition of manuscripts and early printed 
books illustrative of the history of science and technology 
will be assembled at the British Museum, and will be open 
to members of the Congress throughout the week, by kind 
permission of the Librarian. 

An exhibition of modern publications on the history of 
sciences and technology will be arranged for the Congress 
at the Science Museum, by kind permission of the Director. 

The headquarters will be the Science Museum, South 
Kensington, 8.W.7. All communications should be 
addressed to the honorary secretaries at that address. 
l'elephone, Kensington 4310, 








B.E.8.A. SPECIFICATIONS. 





PIPE FLANGES. 


The British Engineering Standards Association has 
recently published Part 4 of B.S.S. No. 10, Pipe Flanges, 
which deals with flanges for pressures up to 900 1b. per 
square inch at a maximum temperature of 800 deg. Fah. 
With such high temperatures it is necessary to pay special 
attention to the steel for stud bolts and a specification is 
given in this connection of a typical steel suitable for the 
purpose, as @ guide to users. The specification, however, 
allows of the use of any other steel with free cutting 
properties, which has a resistance to embrittlement greater 
than that specified. The alloy steel stud bolts are screwed 
to British Standard fine threads in accordance with 
B.8.8. No. 191, B.S. Fine Bright Bolts and Nuts, &c., 
as the additional cross section area obtained with B.S.F. 
screwing over B.S.W. increases the strength of the bolt 
by approximately 20 per cent. The dimensions of the 
flanges have been calculated to give a stiffness value of 
approximately 40. 


ATTACHMENT FOR CIRCULAR SAWS FOR 
WOODWORKING. 


A recent specification issued by the British Engineering 
Standards Association deals with the attachment of circular 
saws for woodworking B.S.S. No. 411. It gives dimensions 
for the diameter of centre hole, diameter of pin and pin- 
hole, and the distance of the pin from the centre hole for 
saws of four different ranges of diameter. Tolerances 
on the more important dimensions are also specified. 
In fixing these dimensions, the Committee have 
endeavoured to keep in mind the desirability of accommo- 
dating worn saws on smaller machines, and interchange- 
ability can be obtained over quite a wide range of saw 
diameters. 

The specification also includes recommended methods 
by means of which saws made to the British Standard 
dimensions may be used on existing saw benches or whereby 
more than one range of saws can be accommodated on 
the same machine. 





STEEL TUB WHEELS AND AXLES. 

The British Engineering Standards Association has just 
issued a British Standard Specification for Fixed-running 
_ Self-oiling Steel Tub Wheels and Axles for use in 
Mines. 

This specification is based on the replies received to 
& questionnaire circulated to collieries to ascertain the 
existing position, which showed that there were over 3000 
types and sizes in use. These have been reduced in the 
present specification to 25. The replies received showed 
that fixed running wheels were used in 90 per cent. of 
the tubs in use, while of the other types 82 per cent. 
were of the self-oiling type. These two types have, there- 
fore, been provided for in the specification, there being 
17 fixed-running wheels ranging in size from 8in. to 15in., 
and eight self-oiling wheels ranging in size from 10in. to 
17in. The replies to the questionnaire also showed that 
curved spokes were used in 80 per cent. of the wheels in 
use, and as this type of wheel facilitates casting it has been 
adopted. 

‘The wheels have been standardised for use with axles 
with round ends, but, in order to provide for the practice 
in certain of the coalfields, provision is made for these to 
be varied to permit of the use of axles with square ends. 

Sixty-two per cent. of the wheels used were found to be 
made of cast steel and 36 per cent. of manganese steel. 
Alternative specifications for these materials have, there- 
fore, been included. A specification has also been included 
for the steel for use for the axles. 


Copies of any of these specifications may be obtained 
from the British Engineering Standards Association, 


Publications Department, 28, Vietoria-street, S.W. 1, 
price 2s. 2d., each, post free. 














Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Position Unchanged. 


In Midland and Staffordshire iron and steel and 
heavy engineering industries there has been no improve- 
ment worthy of note on the week. The basic trades of 
this important area continue under a cloud which shows 
no sign of rapidly passing away. Returning activity in 
seasonal trades is making some impression on the lighter 
manufacturing works, but even in such cases as auto- 
mobile manufacture demand for iron and steel is below 
that usual at this time of the year. Little business has 
been transacted on the Birmingham Exchange this week, 
and attendance at the weekly meeting was slight. Indus- 
trialists in this district, believing that the bottom of the 
depression has been reached, are hoping soon to see an 
upward trend in trade. Though present evidences are 
not elating, and although previous expectations have 
many times been disappointed, a mild optimism pre- 
dominates industrial circles. 

Pig Iron Prices. 

As anticipated in my last week’s letter, Midland 
producers of pig iron have not seen fit to make any altera- 
tion in selling rates. At the monthly meeting of the 
Central Pig Iron Producers’ Association prices were 
reaffirmed for a further month. Northamptonshire forge 
is £3 2s. 6d.; No. 1 foundry, £3 10s. 6d.; No. 2, £3 9s. 6d.; 
No. 3, £3 7s. 6d.; No. 4, £3 6s. 6d. Derbyshire and 
North Staffordshire forge iron is £3 6s.; No. 1 foundry, 
£3 14s.; No. 2, £3 13s8.; No. 3, £3 lls.; and No. 4, 
£3 10s.—all delivered at stations in the Black Country 
and subject to rebate to those consumers who have 

ledged themselves to use only British material. Pig 
iron consumers are dissatisfied with the system of rigid 
price control exercised by the smelters, and under present 
circumstances they refuse to contract for supplies ahead of 
immediate requirements. Their orders are confined to 
small tonnages required for immediate working up. 
Reports are current this week of a slight expansion of 
activity at some of the local foundries, but they appear to 
refer only to isolated cases. The general business tone, 
alike at the foundries and forges in the Black Country, 
shows no improvement. Demand for iron, poor as it is, 
is almost up to the level of production, and blast-furnace- 
men assert that there is no serious augmentation of stocks. 
Supplies, however, are plentiful, and users experience no 
difficulty in getting quick, if not immediate, delivery. 
Blast-furnace coke is in ample supply, values keeping 
steady. 


Finished Iron. 


The recent reductions in finished iron prices in 
this area have had little effect upon sales, and Stafford- 
shire iron masters still find difficulty in keeping plants 
operating. Although some general engineering are 
reasonably active, their immediate iron requirements are 
not large, and uncertainty as to the future causes reluct- 
ance to contract forward. Best quality marked bars sell 
at £12 per ton at makers’ works, while Crown quality bars 
vary considerably in price. Some supplies have this week 
been offered at £9 10s., but in other quarters even £10 
would not be entertained by sellers. Makers of Crown iron 
in other districts are still seeking for business in this area, 
and it is reported that selling prices depend a good deal 
upon the nature of the order under discussion. A figure 
in the neighbourhood of £9 5s. is probably the market 
level for this class of material. Common bars for the bolt 
and nut and fencing trades are in very poor request, 
despite the low quotation of £8 12s. 6d. per ton. With 
trade as it is to-day, users have recourse to the very much 
cheaper material offered by Belgian ironmasters. In the 
strip department activity is sustained at late levels. 
The recent improvement in demand has made no further 
headway. Values remain at £10 7s. 6d. per ton. 


Steel. 


Steel masters in the Midlands are unable to verify 
the reports of a betterment of prospects in the trade. 
Demand, they say, does not grow at all, practically all the 
large consuming works being only thinly employed. More- 
over, they fail to perceive any definite evidences of im- 
provement coming about during the next few weeks. 
Structural engineers hereabouts are consuming but small 
quantities of steel, and some of the largest firms are only 
able to specify small tonnages. There is no easing of the 
frequent roll changing position at the steel mills, a great 
variety of sizes being included in the small orders which 
are received. Prices of heavy steel are unchanged. Angles 
command £8 7s. 6d. and tees £9 7s. 6d., both less 15s. 
rebate, while joists make £8 1l5s., less 22s. 6d. rebate. 
Ship, bridge, and tank plates are £8 17s. 6d., with a lis. 
rebate. Plate works are slightly worse off for orders, and 
boiler plates now vary in price from £9 to £9 2s. 6d. per 
ton. In the market for semi-finished material trans- 
actions are too insignificant to afford a test of values. 
Soft billets are quoted £5 5s., and small bars £7, but it is 
surmised that these prices would be shaded by sellers if 
there was a chance of substantial business being secured. 
Staffordshire hoops are named £9 10s. ton at makers’ 
works. Continental competition in half-products remains 
keen, though the price position is a little more stable. 
Quotations are not materially ch Birmingham 
merchants say that there is very little basinses Being 
done at present. 


Galvanised Sheets. 


The galvanised sheet market in the Midlands 
continues quiet. The increasing inquiries from overseas 
regarding supplies have not yet developed into concrete 
business. Some small-scale orders are on makers’ books, 
and these enable mills to continue rolling with fair regu- 
larity. South America is likely to prove the best potential 
market in the near future. Values remain unaltered on the 
basis of £11 per ton f.o.b. for 24-gauge galvanised corru- 


gated sheets. Demand in other branches of the trade is 
jue’ about upheld at recent levels. 


Industries Fair Buildings. 


Owing to the continued growth} of the heavy 
section of the British Industries Fair, further extensions 
of the buildings to house the exhibits at Castle Bromwich, 
Birmingham, have become necessary. Each year since 
the Fair was started, extensions have had to be made, and 
on each occasion they have proved inadequate to permit 
of all intending exhibitors getting the space they desired. 
It is now proposed that the land and buildings should be 
acquired by the Birmingham Corporation at a cost of 
£31,780. The Chamber of Commerce, which is responsible 
for the Fair in Birmingham, desires a lease for a period 
which will justify the expenditure. The Tame and Rea 
Drainage Board, to which the land and buildings at present 
belong, is prevented by statutes from granting anything 
but a short lease. The difficulty can be overcome if the 
property—47 acres in extent—is bought by the Cor- 
poration. 


As a result of a meeting of the Midland District 
Coal Mines Board, the various collieries were informed on 
Thursday last that it had been decided to increase by 
amounts ing up to 2s. 6d. a ton the price of gas coal, 
public utility coal, industrial, and house coal. The various 
advances are as follows :—Gas and public utility coal, 
up to 2s. 6d. on recommended prices; house coal, ls. a 
ton on minimum prices ; industrial coal, 2s. a ton. The 
advances came into force on Friday last. 


An Electrical Order. 


The General Electric Company, Ltd., of Witton 
Works, Birmingham, has received from the London, 
Midland and Scottish Railway Company an order for two 
1200-kW remote-controlled mercury arc rectifiers, with 
starting gear, for installation in the Upney-lane sub- 
station of the Barking—-Upminster electrification scheme. 


Unemployment. 


The improvement in the employment position 
in the Midlands area noted last week has not been main- 
tained, and the decrease of 12,459 has been lessened by 
5596. The latest returns show the number of wholly 
unemployed to be 241,247, against 240,870 in the previous 
week, temporarily stopped 124,087, against 118,825; 
normally in casual employment, 515, against 558 ; making 
a total of 365,849, against 360,253. It will be observed 
that the chief increase refers to workers temporarily 
stopped, but as the period of suspension varies, and in 
many cases is unknown, it is evident that the works are 
really very short of orders. Birmingham, fortunately, 
is relatively favourably placed, there having been a 
decrease in this area on the week of 1111. The present 
figure, however, is 37,505 higher than in the corresponding 
week last year. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Roads and Bridges. 


Roap and bridge schemes are occupying an 
important place at the present time in the deliberations 
of the City Councils of both Manchester and Salford. 
The Manchester schemes largely affect certain Cheshire 
areas which have recently come within the city boundaries, 
and have, consequently, been the subject of negotiations 
between the Manchester Town Planning Committee and 
Cheshire County Council. The cost is estimated at 
£221,797, of which Ministry of Transport grants will 
account for £131,417. The Finance Committee of Man- 
chester City Council has also prepared a supplementary 
estimate for £13,000 for the purpose of carrying out exten- 
sions to the river wall and strengthening the structure of 
the approach at the t-road entrance to the Water- 
street depdt of the Cleansing Committee. Salford Building 
and Bridges Committee proposes to rebuild Trafford Bridge, 
a swing bridge crossing the Manchester Ship Canal, at a 
cost of £36,000. The bridge was first opened to traffic 
a little over fifty years ago, and is described by the chair- 
man of the Committee as being in a dangerous condition. 


Money for Elec ricity Extensions. 


Permission to apply to the Electricity Commis- 
sioners for power to borrow the sum of £90,000 for supply 
extensions is sought by Manchester Corporation Electricity 
Committee, the purpose being to lay additional feeder 
cables between the power station at Barton and 
Manchester. Mr. H. C. Lamb, the city’s chief electrical 
engineer, in a report on the matter, points out that the 
cost of one feeder is estimated at £38,750, but that, in 
the course of a year or two, it will be necessary to open 
the ground for another feeder which would entail an addi- 
tional cost of £56,100. A saving in capital cost of £6500 
would be effected if the two por be were laid at the same 
time, and this is the course favoured by the Electricity 
Committee. 


Everton Tunnel Difficulties. 


A hitch is reported to have occurred in the 
negotiations between the Liverpool Corporation Finance 
Committee and the Ministry of Transport regarding the 
proposed construction of a tunnel in the Everton district 
of Liverpool. The cost of the scheme was expected to be 
in the neighbourhood of £2,000,000, and it is understood 
that the Finance Committee has been informed by the 
Ministry that at the moment it is not prepared to commit 
itself to a grant and that even under the most favourable 
circumstances a grant would not exceed 60 per cent. of 
the total cost. Apparently, the Liverpool Finance Com- 





mittee was basing its plans on a Ministry grant of 75 per 
cent. 
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f°* Non-ferrous Metals. 


It is logical to assume that at some undeter- 
minable point non-ferrous metal prices will really touch 
rock bottom, but, in the meantime, the continued weakness 
is further destructive of confidence. Improvement at 
the industrial end would naturally go far to solve the 
problem, but of this there is no sign and the past week 
has witnessed a fall, which, pt for liter, has been 
serious in all sections, new low records having been set 
up. In the case of copper, the fresh decline has attracted 
some attention from users, but purely speculative trans- 
actions have contributed in no small measure to the week’s 
heavy turnover. The fact is, of course, that the statistical 
position, as in the other sections of the market, is distinctly 
bearish, and a net loss on balance for the week of roughly 
£1 15s. has been entailed in standard brands. Excessive 
supplies are also pressing heavily on the market for tin, 
and prices have suffered to the extent of between £3 and £4, 
bringing current quotations down to almost exactly £20 
below what they were about the middle of March, which 
represented the peak of the previous recovery. Sales of 
spelter have been extremely poor, but in this section the 
fall has amounted to little more than a shilling a ton com- 
pared with a week ago. All the same, the price at the 
moment of writing is the lowest in the history of the 
metal. A further heavy decline in lead of 10s. completes 
the dismal story of the week. Here, also, the demand for 
industrial consumption is on an extremely small scale, 
and, for the time being, no marked return to steadier 
conditions is anticipated. 





Tron and Steel. 


There has been a disappointing absence of 
improvement on the iron and steel markets here. Pig 
iron users in Lancashire have failed to display the cus- 
tomary monthly buying interest and little expansion in 
the demand has been experienced by Midland makers, 
the abundance of cheap machinery scrap continuing to 
restrict the outlet for foundry iron. For delivery to works 
in the Manchester district, Staffordshire, Derbyshire 
and North-East Coast makes are all quoted at 69s. 6d. 
per ton, Northampton at 68s., Scottish at about 88s. 6d., 
and West Coast hematite at 82s. 6d. Bar iron makers in 
Lancashire are poorly engaged and transactions this 
week have amounted to a very small tonnage in the aggre- 
gate. Crown quality bars are quoted at £10 5s. per ton 
and seconds at £8 15s. Sales of special steels are of 
moderate extent, but, here again, individual orders are 
for limited quantities. Business in heavy steels leaves 
a good deal to be desired and rollers are getting relatively 
little support just now from Lancashire users, most of 
whom are working at much below capacity. Weakness 
continues to be displayed in re-rolled and although 
£6 15s. per ton is still being quoted for the small sizes, this 
figure would probably be shaded. Boiler plates are also 
easy in tendency at about £9, with other prices held at 
£8 15s. for joists, £8 7s. 6d. for sections, £8 17s. 6d. for 
general plates, and £9 7s. 6d. for large diameter bars. 
Marked declines have taken place in continental steel 
prices here, but buying interest in this section is no greater 
than before. For delivery in the Manchester area, imported 
wire rods are at £6 5s. per ton for Siemens and £5 12s. 6d. 
for Thomas, joists at £4 lls. 6d., angles at £4 17s. 6d., 
Thomas plates at £5 12s. 6d., billets at about £4, and sheet 
bars at £4 2s. 6d. 


BARROW-IN-FURNESS. 
Hematite. 


Business is quieter, generally speaking, and the 
local demand is reduced in some districts. A month or 
twe ago there was a hope that a better market might 
develop, and certainly there were some signs of bigger 
demands on the part of consumers. Still, there was one 
important factor which was lacking, and that was a desire 
on the part of buyers to place orders for forward delivery. 
This would have been a sign of greater confidence as to 
the future amongst buyers. Customers preferred the 
hand-to-mouth policy, merely buying the pig iron sufficient 
for the present, knowing full well that there were plenty 
of stocks to go at should their requirements increase, 
and perhaps hoping in the meantime for an easing off in 
price. Stocks of pig iron there are now in plenty, and they 
probably total over 100,000 tons. Now, with less iron 
being required on steel account, stocks may increase. 
No branch of trade is bright, either home, continental 
or American, and it is possible that outputs will be reduced. 
Iron ore is quiet, and will continue to be so until more 
furnaces go in in this district, and there is greater activity 
in the Midlands and Scotland. Steel is very dull indeed. 
The rail mills at Barrow laid off last week-end, and it is 
not known when they will restart. The mills at Working- 
ton are engaged and there are sufficient contracts to keep 
them going for about two months, but not at full output. 
The hoop mills at Barrow continue, of course, for the 
demand for this class of steel still shows some life. 








SHEFFIELD. 
(From our own Correspondent.) 
The Downward Trend. 


Ir is still impossible to find any indication of 
improvement in the local steel trade. On the contrary, the 
downward tendency which has been in evidence far too 
long is growing more marked, and is affecting an increas- 
ing number of departments. The depression is par- 
ticularly noticeable in regard to heavy steel. A statement 
recently published as to steel production shows that 
Sheffield’s total in 1930 was only 968,000 tons, as com- 
pared with 1,217,000 tons in 1929. The to being 
turned out at present is probably about the same as before 
the Easter stoppage, and most of the men who were sus- 
pended for that period have now been able to resume work. 
There is, however, no promise in the situation. Sub- 
stantial inquiries, such as would ine business 
in the near future, are lacking, and the orders being booked 
for billets and rolled material hardly provide an outlet for 
the limited amount of plant that is working. Consumption 


of basic scrap is at the lowest level known for many years, 
and business is severely restricted. The depression in the 
pig iron market is unrelieved. 


Various Departments. 


Not since the war has the demand for ship-build- 
ing steel been so poor as it is at present. The reduction 
in the amount of freights carried, both outward and 
inward, has thrown many ships idle, and owners have no 
inducement to build new to - A similar state of 
things applies to railway steel. The fall in traffics means 
lessened wear and tear of stock, and consequently the 
companies have few orders to give out for axles, tires, and 

rings. The building of wagons for private owners is 
almost at a standstill. There are no important contracts 
on hand at the heavy engineering works. One local firm 
has just failed to secure a contract for a large iron and 
steel plant for Soviet Russia, which would have provided 
several months’ work for a considerable number of men, 
and represented an important amount of money. The 
negotiations, which had appeared to be proceeding well, 
have fallen through, probably owing to credit difficulties, 
and it is believed that the work will be placed on the 
Continent. In a number of departments there are numer- 
ous orders which, however, are individually small, and 
which, while providing plenty of work for clerical staffs, 
yield little or no profit. Stainless steel and kindred 
materials maintain their position as a branch of trade 
enjoying considerable activity, but there is no expan- 
sion to report. Demands from the automobile builders 
also keep up fairly well, especially in relation to heavy 
commercial vehicles, but the volume of work is not equal 
to that of a year or two ago. While no changes in the 
controlled prices of steel are announced, there is much 
under-quoting for materials on the open market. This is 
most pronounced in the case of alloys used in the making 
of special steels. The market for these alloying metals 
continues to decline, and forward buying is almost non- 
existent. The home market is taking moderate quantities 
of tool steels and also manufactured tools, but the export 
trade, in these, as in several other branches, has fallen 
to a very low ebb. The exports of steel from Sheffield to 
the United States during the quarter ended March 31st 
reached a value of only £16,500, as compared with £28,000 
in the corresponding period of 1930. 


Cutlery and Plate. 


The home demand for these goods is still severely 
restricted, and even the leading firms are being seriously 
hit, while all are working much below capacity. Orders 
from catering firms and shipowners are much below the 
average, and there is a heavy fall in the coupon and cheap 
bazaar trade in comparison with a year ago. The demand 
for ivory handled cutlery continues on a very limited 
scale, and the trade in best pen and pocket knives, although 
fairly steady, is not of large volume. The safety razor 
trade fails to maintain its former activity, and only two or 
three firms have a satisfactory amount of work on hand. 
The depressed state of the Australasian markets is a 
leading factor in bringing about the present state of things 
in Sheffield. Financial conditions in the Commonwealth 
show no improvement, and trade is heavily down, while 
there is nothing much better to report of New Zealand, 
which has long held the position of Sheffield’s best cus- 
tomer for cutlery and plant in relation to population. 
The last quarter’s returns of exports to the United States 
show that trade has fallen to hardly recognisable propor- 
tions, the figure being only £2170 as against £33,000 in the 
first quarter of 1930. There were heavy declines in safety 
razors, blades, and blanks. Down to nine months ago a 
Sheffield firm was supplying the principal razor house in 
the United States with safety blade blanks, but this trade 
has now ceased. Some hopes of an improvement in the 
home trade are encouraged by the extension of the supply 
of cutlery on the hire purchasé system. It is announced 
that one London firm has bought a large stock of canteens 
of Sheffield cutlery, which it is selling on the easy payment 
principle. Twelve monthly payments will secure anything 
from a small canteen costing £5 to a walnut cabinet canteen 
with 134 pieces of cutlery and a cocktail cabinet costing 
£75. <A salesman of the firm states that, although the 
market for expensive cutlery has not been large of recent 
years, they find that there is a big public anxious for cutlery 
if it can be bought out of income. He reports that the firm 
has done very good business under the new system. 


A Drop in Turnover. 


The extent to which the recent wave of trade 
depression has affected Sheffield was indicated at the 
annual meeting of Sanderson Brothers and Newbould, 
Ltd., to whose heavy loss I referred last week. The 
chairman stated that the company’s turnover in 1930 was 
£376,382, as compared with £457,754 in 1929. The first 
six months’ trading was practically equal to that of the 
co’ nding period. Of the total decrease of £81,372, 
no less than £72,730 was attributable to the last six months. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Contracts from Russia. 

ASHMORE, BENSON, Pease anv Co., Ltd., of 
Stockton-on-Tees, have reeeived from the Union of Soviet 
Socialist ublics important orders in connection with 
blast-furnace plant, including two pig-casting machines 
of the double-strand type. The firm is the sole British 
licensee for these pig-casting machines, which they build 
to the design of the Pittsburgh Coal Washer Company. 
The production of pig iron by these machines, which cast 
the hot metal into pigs of suitable size, is an essential 
practice with modern | production blast-furnaces, 
and has displaced entirely the old sand-beds. The whole 
of the material for the machines will be made in this 
country. They are to be installed on the blast-furnace 
plants at Kuznetsk and Magnitokorski, the erection and 
actual starting up of the machines being under the super- 
vision of Ashmore, Benson, Pease omb tine Ltd. For the 





same clients the firm has an order for four automatic 








hot-blast, tem ture-control outfits for regulating the 
temperature of the hot blast to the furnaces at Kuznets 
and Magnitokoski. 


Iron and Steel Exports Improve. 


A slight recovery in the iron and steel export 
trade of Cleveland, as indicated by the returns for 1}. 
month of April, is a hopeful sign. The exports, coastw is: 
and foreign, reached 56,370 tons, which is the highest 
figure recorded for a period of six months. The mont})|, 
totals for the four months of 1931 have been: Januar, . 
46,056 tons ; February, 42,737 tons ; March, 51,380 tons ; 
April, 56,370 tons. Pig iron shipments in April agg: 
gating 10,552 tons, are 3294 tons in excess of the Marc}, 
total, but fall short of the January and February figures, 
which were, respectively, 14,222 tons and 11,380 ton. 
On the other hand, manufactured iron and steel s))) 
ments reached 45,818 tons, which exceeds any previous 
month’s total since August last. The increased ste! 
shipments were entirely owing to heavy despatches of sto! 
rails to South Africa, and, unfortunately, these deliverio. 
are now approaching completion. Imports of iron and 
steel into the Tees during April are up slightly on those 
of the corresponding month last year. Last month 11,¢1\9 
tons of iron and steel were imported, as against 11,\i)| 
in April last year, and 6434 tons in April, 1913-14. Tiy 
imports for the last six months total 81,873 tons, compri 
ing 12,901 tons of pig iron, 56,547 tons of crude sheet bars, 
billets, blooms and slabs, and 12,425 tons of plates, bars, 
angles, joists and sheets. For the corresponding perio 
a year ago the imports amounted to 77,460 tons. 


Cleveland Iron Trade. 


Continued absence of buyers from the Cleveland 
ig iron market is causing considerable anxiety. Increas:! 
Canioeen either with Scotland or in markets overseas, is 
impossible at present prices, as alternative supplies ar 
offered at And lower figures. Moreover, local and inlan« 
consumers are displaying strong reluctance to pay t)i 
prices which have ruled unchanged since the beginning 
of the year. Their needs are limited, and they are adhering 
strictly to a policy of hand-to-mouth purchases. In spit: 
of all these depressing influences, however, the irgnmast«'. 
refuse to reduce their quotations. Stocks of Cleveland 
iron are not increasing, but quantities of hematite store/ 
are still heavy. No. 1 Cleveland foundry iron is 61s 
No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., and No. 4 
forge 57s. 


Hematite Pig Iron. 


There have been rather better export sales oi 
East Coast hematite pig iron of late, and it would appear 
that price cutting has tempted buyers. The general market 
price of mixed numbers is 65s. 6d., with No. 1 quality 
at a premium of 6d. per ton. There are customers who 
claim they can buy at less, and there are makers who refuse 
to sell except on considerably higher terms. 


Ironmaking Materials. 

The foreign ore trade is idle, and it is difficult 
to ascertain the lowest terms on which contracts might 
be Nominally best Rubio is lis. 9d. c.i.f 
Tees. Blast-furnace coke is plentiful. Good average 
qualities are offered at 16s. for early delivery to works in 
this district. but consumers are not disposed to pay that 
price. 


Manufactured Iron and Steel. 


Business in the manufactured iron and steel 
trade matures very slowly, and producers of all commo 


dities are tly in need of orders. Some firms have 
increasing difficulty in keeping their — in operation. 
There is a little more export inquiry, but actual business 


matures slowly. Nevertheless, prices are maintained. 


The Coal Trade. 


The Northern coal trade has assumed a much 
quieter appearance. As is usual at this season, the demand 
has fallen away, and industries generally are not taking 
any more fuel than they have done for a long time past. 
Large numbers of miners are under notice in Durham 
County, not on account of the quota system under the 
Coal Mines Act, but because, primarily, there are fewer 
orders, and, secondly, because minimum prices cannot 
be obtained for some classes of coal. Similar grades oi 
fuel are grouped for limitation price purposes, but they are 
not of equal quality, and buyers naturally seek the best 
they can get at the minimum. Thus, some collieries are 
able to work very well, while others are idle. A dull 
summer is predicted for every kind of coal, as supplies 
abroad are plentiful, and industrial needs at home are 
so much under the average quantities, on account of the 
prevailing depression. Supplies of Northumberland steam 
coals are readily obtainable, with all descriptions quoted 
at the minimum. Best steams are at 13s. 6d., seconds 12s., 
and smalls 10s. There is a pronounced scarcity of inquiry 
in the Durham section, and every description is difficult 
to sell. Bést gas qualities move slowly at 14s. 6d., with 
seconds at 13s. 6d. Coking unscreened is a nominal market 
at 13s. 3d., first quality bunkers are pressed on the market 
at 14s., and second kinds are 13s. 6d. Stocks of most classes 
of coke are increasing, and prices remain easy in conse- 
quence. Production has been curtailed, and there are 
still accumulations above market requirements. Gas 
makes are showing a seasonal quietness and export 
business in patent foundry makes is dull. Patent foundry 
coke is 15s. 6d. to 16s., beehive foundry coke 20s. to 24s., 
and special foundry coke 20s. to 22s. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding. 

THE output of new tonnage still reflects the 
depressed state of the industry, the returns for April only 
amounting to five vessels of 8511 tons aggregate. One 
vessel, a new oil tanker, of 7200 tons, practically accounted 





for the month’s output. Since the beginning of this year 
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only twenty-eight vessels of 61,771 tons te have 
been launched from Clyde yards, compared with sixty- 
vo vessels of 147,199 tons aggregate in the same period 
last year. With regard to new business, April was slightly 
,ore productive than March, although the total amount is 
iar below the standard necessary to maintain an average 
utput. 


Steel. 

During the past week the scarcity of orders for 
tee! has again been pronounced. There is a lack of 
tivity at the works generally, and the production of all 
lasses 6f material is far below capacity. Steel tubes are 
, a more depressed condition than for a long time back, 
nd latest advices are not hopeful. Sheets have been just 
. shade better, though still very disappointing in respect 
o galvanised descriptions. Inquiries from the East are, 

iowever, said to be improving. 


Iron. 


Bar iron makers have not yet experienced the 
isual seasonal expansion in business, and conditions 
remain very dull. Steel re-rollers continue to suffer from 
English and continental competition, and in spite of reduced 
prices make little headway. Re-rolled steel bars are quoted 
£6 10s. home and £6 7s. 6d. per ton export. 


Pig Iron. 


The output from the seven furnaces operating in 
Scotland is easily sufficient to meet all demands. Prices 
ire unchanged, but weakness is apparent. Shipments from 
Glasgow last week only amounted to 29 tons for overseas, 
ompared with 368 tons foreign and 46 tons coastwise in 
the same week last year. 


Scrap. 

There has not been much demand for scrap for 
some time, and ane are inclined to ease still further 
from the present levels of 53s. 6d. for cast iron machinery 
and 45s. per ton for heavy steel. 


Coal. 


Apart from inquiries for home fuel for the next 
twelve months and some for washed nuts for the South 
of England, the Scottish coal market is devoid of interest. 
Home demands are rapidly decreasing as the season 
advances and exports are restricted to small lots for imme- 
diate or early shipment. Colliery sidings are becoming 
more and more congested with unsold fuel, and idle time 
is increasing in all districts. Prices as a rule show little 
change from last week, but the tendency is easier. Aggre- 
gate shipments amounted to 205,539 tons, against 
208,831 tons in the preceding week and 258,460 tons in 
the same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


Stream coal market conditions have been devoid 
of any feature during the past week, except that the 
collieries have not been quite so well supplied with tonnage. 
Shipments last week, according to the Great Western 
Railway Company’s figures, amounted to 465,300 tons, 
which include shipments of anthracite, and this total com- 
pares with 491,700 tons for the preceding week. It is 
not surprising that there was a slight reduction in the 
quantity, as the week finished up with 35 idle tipping 
appliances at the various docks and only one steamer 
waiting to berth. As the result of further arrivals of 
tonnage over the week-end, there were 23 idle tips on 
Monday, with 10 steamers waiting, seven of the latter 
being at Swansea, which indicates that operations in 
anthracite coals are fairly active. On Tuesday, the number 
of idle appliances was 26, and as this figure is higher than 
the normal, the probability is that shipments this week 
will not turn out very satisfacto: The fact that there 
was no work in the coalfield on Monday on account of 
May-day demonstrations kept down the supplies of coal 
available, but it is feared that stocks of quite a number of 
qualities are abnormally heavy, especially smalls, while 
even some of the large coals are not too well placed for a 
ready outlet. In a number of instances this is not because 
there are no orders to execute, but for the reason that 
prompt tonnage is so scarce. The tone of the outward 
freight market, particularly for the Mediterranean upper 
ports, is very steady, and is well maintaining the recent 
improvement, but it would be idle to pretend that there 
is anything in the nature of a boom in shipping. The 
unusually heavy quantity of tonnage which is still on the 
laid-up list will, for a very long time, exercise a restraining 
influence upon the upward tendency of freight rates, 
because, as soon as rates touch anything like a remunera- 
tive level, shipowners will only be too ready again to place 
their tonnage in commission. It is, however, encouraging 
to note that there is a better outlook for shipping, and 
the more tonnage that is operating the better it will be 
for the coal trade, inasmuch as it means the consumption 
of coals as bunkers. From the point of view of new business 
in steam coals, it cannot be said that the current demand 
has expanded to an appreciable extent, though a few orders 
for single cargoes have been placed, and there is an inquiry 
from Portugal for about 30,000 to 40,000 tons for loading 
from now to the end of the year. 


Losses in Coal Industry. 


According to the secretary of the South Wales 
Coalowners’ Association, the report of the joint accountants 
of the Coal Trade Conciliation Board for the three months 
ended last January, was the most unsatisfactory issued 
since that covering the period of three months ended 
January, 1929. Apart from the depression in trade, there 
was the general stoppage of work in the coalfield from 
January Ist to 18th, and compared with the three months 
ended October, 1930, production showed a decrease of 


£185,542, or 5-4d. per ton. This loss, compared with a 
profit in the previous three months of 3-57d. per ton, and 
with a profit of 9- 94d. per ton in the co nding period 
of last year. There was no material difference in the 
realised average pithead price per ton calculated on the 
coal produced. It was less than one penny per ton below 
that of the previous three months, but the interruption 
of work during the first fortnight in January burdened 
the industry with a heavy expenditure on maintenance, 
and costs, other than wages, increased during the quarter 
by 73d. per ton. As a direct consequence of the strike 
in January, the workmen unnecessarily forfeited about 
£866,000 in wages, as the total amount of wages distributed 
over the period of three months ended January 31st was 
only £3,902,000, compared with £4,768,000 in the previous 
three months. The economic wage certified by the 
accountants was 2-61 per cent. on the 1915 basis rates, and 
if there had been no minimum this is the percentage that 
would have operated from March Ist. Under the terms 
of the agreement, however, the owners will have to pay 
a4 minimum wage percentage of 20 per cent. for the three 
months ending May 3lst next. The audit now issued 
completes a record of three years’ operation, and during 
that period the loss suffered by the industry in South 
Wales amounted to £4,157,267, or 5-88d. per ton on an 
aggregate output of 169,514,348 tons. 


LaTER. 


At a meeting of the employees at the Mannesmann 
Tube Works, Landore, on Tuesday, the statement was 
made by Mr. Dennison, the assistant secretary of the 
Tron and Steel Trades Confederation, that the management 
of the company’s works at Newport had been warned 
that any further attempt to secure blackleg labour at 
Landore would result in the withdrawal of the labour «at 
the Newport works. 


Iron and Steel Works. 


It is reported that the Briton Ferry Steel Com- 
pany, Ltd., has decided upon a large programme of recon- 
struction and modernising work, including the installation 
of new electrically driven rolling plant. While some of 
the developments contemplated will take some time to 
materialise, it is anticipated that they will possibly include 
the erection of blast-furnaces. The £76,500 order for 
steel rails and sleepers placed by the Nigerian Railways 
with Guest, Keen and Nettlefolds, Ltd., has now been in 
hand about a fortnight, the larger portion of the work being 
executed at the two Port Talbot works, and as a result 
the rail bank department of the steel works has sufficient 
work to maintain its employees for a period of about 
twelve months. Work was not resumed at the British 
Mannesmann Tube Company at Landore Works last 
week, and it was stated that not enough men had 
accepted the company’s terms to enable work to be begun. 
Since then, however, the general manager of the under- 
taking has stated that, in accordance with the company’s 
ty sey arrangements are pro) ing satisfactorily. 

e further states that they have got all the men they 
want, but that no definite indication can be given as to 
when the works will re-start as the company is in the 
throes of reorganisation. 


Coalfield Items. 


A resumption of work has taken place at the 
Blaenserchan Colliery, which was rendered idle by the 
big power-house fire on April 12th. This was welcome 
news for the colliery workers in the Pont 1, Abersychan 
and Talywain area. As regards the Seiwa Colliery, no 
agreement has yet been come to regarding a new price 
list. This colliery has been idle about six months. Ministry 
of Mines officials are keeping in touch with the position, 
but last week-end over 100 officials who were working 
on day-to-day contracts received 24 hours’ notice and only 
a skeleton staff now remains to keep the pits open. 


; A Ship-repairing Contract. 


Keen competition for the repair of the steamer 
“* Ruckinge,’’ which recently went ashore off Oporto, has 
resulted in the order being secured by Charles Hill and 
Sons, Ltd., of Bristol. It is stated that the price was 
round about £4000, and there is about a month’s work 
on the steamer. The irs involve the renewal of a large 
number of bottom plates, besides lifting the engines 
and effecting repairs to the tank tops and floors and 
frames. 


Current Business. 


New business continues to be rather quiet, and 
the position of individual collieries varies considerably. 
Tonnage is not being put at their disposal as readily 
as many of them desire. Prices show no change and are 
almost invariably on the minima. Small coals are especially 
plentiful. The pithead price of best large Welsh house 
coal has been reduced by Is. 6d. per ton as from Friday 
in last week. The current quotation is, therefore, 25s. 
per ton. The last alteration in prices was on October 
Ist last, when there was an increase of Is. 6d. per ton. 
It is expected that the new price will operate until the 
end of September next. Patent fuel and coke display 
no alteration, and pitwood remains steady. 








THE INSTITUTE OF BRITISH FOUNDRYMEN. 


THE programme of arrangements in connection with the 
twenty-eighth Annual Conference of the Institute of British 
Foundrymen, which is to be held in Birmingham from June 
9th to 12th, 1931, has now been issued. 

The meeting opens with a reception by the Lord Mayor 
and the Lady Mayoress of Birmingham at the Council House 
on Tuesday evening, June 9th. 

On Wednesday morning, Mr. A. Harley will deliver his Presi- 
dential address, and a ber of papers will be presented and 
discussed. In the afternoon visits will be paid to works and in 
the evening the annual banquet, followed by a dance, will be 
given at the Grand Hotel. 

Thursday will be spent in Coventry, where more papers 
will be read and works visited. 








nearly 2,000,000 tons, or between 18 and 19 per cent., 
while the loss recorded by the auditors amounted to 





The papers which will be p ted at the Conf 


follows :— 

American Exchange paper, ‘ The Effect of Elevated Tem- 
omtunee on Grey Iron Castings,” by G. W. Spring, Chicago, 
).B.A. 


Belgian Exchange r, “ Factors in the Conductivity of 
Irons,”’ by Professor H Thyssen, University ot Liége. 

French Exchange paper, “ The Laboratory and the Foundry,” 
by M. Arzens. 

“ The Merchandising of Castings,” by Eric N. Simons (Edgar 
Alien and Co., Ltd.). 

“ Bands and Sand Testing,” by J.C. A. Skerl, D.Sc. (Associate 
Member), British Cast Iron Research Association. 

“ Bilicon as an Alloying Element,” by John Arnott, A.LC 
(Member), G. and J. Weir, Ltd., Glasgow. 

“* High Duty Light Alloys,” by W. C. Devereux (High Duty 
Alloys, Ltd.). 

“ The Relationship Between the Baginestiog and the Foundry 
Trades," by L. H. Pomeroy, M.!I. Mech. E., M.1.A.E. —— 9 
director, Daimler Company, Ltd.). This paper will be in 
ertenso. 

“ Recent Developments in Cast Iron in Great Britain,” by 
J. G. Pearce, M.S8c., M.L.E.E. (Member), director, British Cast 
Iron Research Association. 





are as 








CONTRACTS. 





Socrete D’ExrLorration pes Proceprs Dasec, of Paris, has 
received an order for economiser equipments of the Dabeg 
system for 130 locomotives from the Paris-Lyons-Mediterranean 
Railway. 

Tae Westincnouse Brake anp Saxpy Sionat Company, 
Ltd., have secured a contract for the supply of metal rectifiers 
to the borough of Bromley Electricity Department, in connection 
with the change over from D.C. to A.C. mains. 

Tue Generat Etecrraic Company, Ltd., of Magnet House, 
Kingsway, W.C. 2, have received an order from the London 
Electric Railway Company for 372 heavy railway motors, which 
are rated at 240 B.H.P., 575 volta, are self-ventilated, and fitted 
with roller armature bearings. 

Tue NETHERLAND Surpsuitpine Company, of Amsterdam, 
has received an order from Scandinavian owners for three cargo 
ships, each 456ft. by 61ft. by 39ft. 6in. The main propelling 
engine in each ship will be an A.E.G. Diesel motor built by 
Messrs. Stork Brothers, Hengelo. 

Tae Poutsomerer Exoiveertne Company, Ltd., of Reading, 
have received an order from the Great Western Railway Com- 
pany for the supply and erection of electrically driven centrifugal 
pumping plant at B, Docks. The eight —— are to deliver 
water at a pressure of Ib. per square inch. The Pulsometer 
Company has also in hand a plant for similar purposes for Leith 
Docks. 

Barrrisn Insutatep Casies, Ltd., of Prescot, Lancs., have 
received an order from the Central Electricity Board for linkin, 
the North-Western England and North Wales section of the gric 
scheme with the Liverpool area. The new line will connect up 
with the standard tower lines coming in from Preston and 
Warrington at Litherland. From this point it is to be brought 
to Liverpool along the Leeds and Liverpool Canal, the con- 
ductors being supported over the canal by means of lattice steel 
gantries spanning the canal. These structures will be 70ft. high 
and will carry six steel cored aluminium ductors and one 
earth wire. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ma. A. Howarp Romans has been appointed by Edgar Allen 
and Co., Ltd., Sheffield, technical and representative in the 
Birmingham and Midlands district. The addrees will be Midland 
Bank Chambers, Stephenson-street, Birmingham. 

Francis Tueaxston, Ltd., ask us to state that Mr. Francis 
Theakston has only resigned his position as managing director 
and has not, as stated in our issue of the Ist inst., severed his 
connection with the firm. He remains the chairman of the com- 
pany, & permanent director and a shareholder. 








CATALOGUES. 





Miptanpn Iron Company, Ltd., Rotherham.—A_ booklet 


giving a list of the firm's products. 

Epear ALLEN anpd Co., Ltd., Sheffield. 
single-roll crushers and crushing rolls. 

Jou~ Casumore, Eagle Works, Great 
Latest list of second-hand machinery for sale. 

Bross Etecrrican Encrverrinc Company, Ltd., Lough 
borough.—Publication No. 5001 on “‘ N " type motors. 

A. Reyroiie anp Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 742, describing the Split-Pilot feeder protective system. 

Joun Davis anp Son (Derpy), Ltd., All Sainte Works, 
Derby.—-Leafiet 617 on the “ M-L ” pneumatic electric lamp. 


Particulars of Stag 


Bridge, Staffs. 








Tae Iwnstrrurion or Exvecrrican ENGINEERS: Scorrisu 
Crentre.—The fourth annual golf competition in aid of the 
Institution Benevolent Fund, for the trophy presented by 
Messrs. W. L. Winning and Andrew Hutcheson, willde held at 
Gleneagles on Thursday, June 11th, 1931. 


Socrety or Frrenps anp Patrons or THe Hampure Experi- 
MENTAL Tank.—The Gesellschaft der Freunde und Férderer der 
Hamburgischen Schiffbau-Versuchsanstalt, will hold ite tenth 

meral meeting from May 27th to 29th in Lindau, Konstanz, 

‘irich, and Winterthur. On Wednesday, May 27th, Dr.-Ing. H 
Kreitner, of St. Pélten, will read a paper on “ The Hydraulic 
Principles of the Voith-Schneider Propeller,’’ while Oberingenieur 
R. Temple, of Deggendorf, will speak on “ Shipbuilding Con- 
struction Problems as Influenced by the Voith-Schneider Method 
of Propulsion,” and Dr.-Ing. G. Kempf will read a paper on 
“The Steering of Ships as Influen by the Different Ship 
Forms in Open and in Limited Waterways.’ After the papers 
the party will inspect on the stocks at Lindau a typical motor 
ship fitted with the Voith-Schneider propeller and make demon - 
strative trips with sister ships running on Lake Constance. On 
Thursday, y 28th, the papers to be read will include one by 
Oberregierungsrat J. Altmayer, of Karisruhe, on “ The Navi- 
gation Facilities Between the Rhine and Lake Constance,” 
while Oberingenieur K. Beschworon, of Regensburg, will speak 
on “ Pull or Push Propulsion for Tug Service.” Su uently the 
new Diesel ferry boat “‘ Konstanz "’ will be inspected, also the 
new paddle steamer “ Stadt Ueberlingen."" The party will divide 
into two groups on Friday, May 29th, and one up will visit 
the works of the Zeppelin Airship Company, the Maybach Motor 
Works, and the Dornier Metal Aircraft Works at Friederichs- 
hafen, making air trips over Lake Constance ; while others will 





On Friday a motor coach excursion to the Cotswold Country 
has been arranged. 


travel to *Ztrich and Winterthur and inspect the works of 
Wyss and Cie. and Sulzer Bros. 


Escher, 
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Current Prices for Metals and Fuels. 





TRON ORE. 
N.W. Coast— 
(1) Native .. 16/;— to 20/6 
(1) Spanish. . 16/- 
N.E. Coast— 
Native 18/— to 21/- 
Foreign (c.i.f. 4 15/9 
PIG IRON. 
Home. Export. 
£ se. d. £s. d. 
(2) Scortanp— 
Hematite co sé lee ee — 
No. 1 Foundry o oc OM @. _ 
No. 3 Foundry oo w« OB @. — 
N.E. Coast— 
Hematite Mixed Nos. .. 3 5 6. 3.65 
No. I S| © ec 3.6«C6 
Cleveland— 
No. I S i @. 310 
Siliceous Iron 310. 310 
No. 3 G.M.B. .. 218 6. 218 6 
No. 4 Foundry 217 6. 217 6 
No. 4 Forge 217 0. 217 0 
Mottled 2166. 216 6 
White 216 6. 216 6 
MIpLanps— 
(e) Staffs.— ( Delivered to Station.) 
All-mine (Cold Blast) .. - —- — 
North Staffs. Forge .. 3 6 0. _ 
o » Foundry... 311 0. — 
(e) Northampton— 
Foundry No. 3 e < @. os 
Forge .. .. 326. _ 
(e) Derbyshire— 
No.3 Foundry .. .. 311 0. _ 
Bee ss ss ee se 8 0. _ 
(8) Lincolnshire— 
No. 3 Foundry a - 
No. 4 Forge _ _— 
Basio _ os 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 1 6(a) a 
Hematite Mixed Nos. 4 3 6() —_ 
4 8 6(c) _— 
MANUFACTURED IRON. 
Home, Export. 
£s. d £s. d 
ScoTrLanp— 
Crown Bars 0 6 O. 915 0 
Best _ -—— 
N.E. Coast— 
Iron Rivets .. .. .. 1110 O.. — 
Common Bars -- 1010 O.. — 
Best Bars os «6. 6o Oe ww Oc _- 
Double Best Bars... .. 1110 0.. - 
Treble Best Bars .. 12 00.. _ 
Lancs.— 
Crown Bars .. - 10 6 O. — 
Second Quality _— eo OW sd. — 
Hoops oo of 183 0 OO. — 
S. Yorxs.— 
Crown Bars . o DSO. —_ 
Best Bars co eo. eat @ Gig —- 
Hoops 2200. — 
MrpLanps— 
Crowh Bars .. -- 910 Oto10 7 6 — 
Marked Bars (Stafis. ) — 2? ah — 
Nut and Bolt Bars -- 812 6to 9 O O -— 
Gas Tube Strip 1017 6toll 0 0 -- 
STEEL. (d) 
(6) Home. (7) Export. 
£ ses. d. £s. d. 
(5) Scortanp— 
Boiler Plates (Marine)... 10 10 0. 10 10 0 
~ =o Game wD @. 10 0 0 
Ship Plates, fin. andigl 815 0. 715 0 
Sections .. ‘ 5. Say wre a? ae 
Steel Sheets, jin. .. .. 8 5 O. 8 0 0 
Sheets (Gal. Cor. 24B.G.) 11 7 6.. ll 0 0 








STEEL (continued). 





Home. Export. 
N.E. Coast— £ s. d. £s. d. 
Ship Plates .. .. .. 815 0. 715 0 
7 ee . 826. ; 2s 
Boiler Plates (Marine) . 1010 0. — 
Po » (Land) - 10 00. — 
Joists oe 06 se coe OB OO. 77 6 
Heavy Rails .. 810 0. _ 
Fish-plates 120 0. _ 
Channels ee 0 56 O. £9 to £9 5s. 
Hard Billets .. oo © BSB. _ 
Dn. o« «» « ew « = 
N.W. Coast— 
Barrow— 
Beep mania... «2 ss BB Bee ss - 
Light Rails -- ©10 Oto 815 0 — 
Billets 610 Oto 9 0 0 _— 
MANCHESTER— 
Bars (Round) ° » TB. _ 
» (Small Round) 615 0. 
Hoops (Baling) 0 0 0. 0 
» (Soft Stee!) Db Oo 8 0 
See as ts es et OHM CO 06 2 O 
» (Lancs. Boiler) .. 9 2 6. _ 
SurrrieLp— 
Siemens Acid Billets 9 10 0 (basis) — 
Hard Basie .. . 812 Gand9 2 6 
Intermediate Basic 7 2 Gand7 12 6 — 
Soft Basic DO. Bias . «se = 
Hoops 910 Oto 915 0 _ 
Soft Wire Rods 716 O0.. — 
MipLanps— 
Small Rolled Bars -- 70 Oto 8 0 0 - 
Billets and Sheet Bars.. 5 5 Oto 515 0 — 
Galv. Sheets, f.o.b.L’poo! 11 0 0. _ 
(2) Staffordshire “i 910 0. 
(2) Angles ee B.8 @. _ 
(2) Joists 815 0 _ 
(d) Tees 9 7 6 — 

(d) Bridge and Tank Plates... 817 6. rc -- 
Boiler Plates . 9 0 Oto 9 2 6 oa 
NON-FERROUS METALS. 

Swansza— 
Tin-plates, I.C., 20 by 14 f.o.b. 14/9 to 15/- 
Block Tin (cash) ° 103 15 0 
2 (three ow 105 2 6 
Copper (cash) 40 00 
- (three months) 40 13 9 
Spanish Lead (cash) 1113 9 
~ » (three months) 1118 9 
Spelter (cash). . —— 10 10 0 
» (three months) .. ll 0 0 
MANCHESTER— 
Copper, Best Selected Ingots 4460«¢0 
» Electrolytic ‘ 4410 0 
oe Strong Sheets .. —— 76 0 0 
” Tubes (Basis Price), Ib. . . 0 0 10} 
Brass Tubes (Basis Price), |b. 0 0 9} 
» Condenser, Ib. net 0 0 11} 
Lead, English. . 137 6 
» Foreign .. 1210 0 
ROD cate. citinsillek: ontrat ll 56 0 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 1/11} per Ib. 
Ferro Tungsten 1/8} per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £20 10 0 7/- 
@ @ 6 p.c. to 8 p.c. . £1910 0 7/- 
- # 8 p.c. to 10 pc. .. . £19 0 0 7/- 
a a Specially Refined. . 
z » Max. 2 p.c. carbon .. . £31 0 0 10/- 
- » vw ipe.carbon.. .. £84 0 0 12/- 
- - » 0-70 p.c.carbon .. £36 0 0 14/- 
- » carbon free 10d. per Ib. 
Metallic Chromium ee -» 2/7 per lb. 
Ferro Manganese (per ind - £11 0 0 for home 
a .. £11 10 0 for export 
os Silicon, 45 p.c. ‘to 50 p.c. - £11 0 0 scale 5/— per 
unit 
- » 175 p.c. -. £18 0 Oscale 7/- per 
unit 
» Vanadium 12/9 per Ib. 
» Molybdenum ee 4/2 per lb. 
» Titanium (carbon aoe) 9d. per Ib. 
Nickel (per ton) oe . £170 
Ferro Cobalt .. 9/— per Ib. 





FUELS. 
SCOTLAND. 
LaNARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 
= Pa Ell.. 
” % Splint 
* so Trebles 
*» o Doubles 
” ” Singles .. 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
= ~ Jewel 
- we Trebles 
FiresHine— 

(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 

Trebles 

Doubles 

Singles 
LorHians— 


(f.0.b. Leith)}—Best Steam 
Secondary Steam .. 
Trebles oe 
Doubles .. 

Singles 


ENGLAND. 


.W. Coast— 

Steams .. 
Household 
Coke 
NoRTHUMBERLAND— 

Best Steams 

Second Steams 

Steam Smalis 

Unscreened 

Household 
DorHam— 

Best Gas 

Second 

Household 

Foundry Coke 
Suerrigtp— 
Best Hand-picked Branch 
Derbyshire Best Bright House 
Best House Coal “sé 
Screened House Coal 

- » Nuts 

Yorkshire Hards 
Derbyshire Hards . . 
Rough Slacks 
Nutty Slacks .. 
Smalls _ 
Blast-furnace Coke (Inland) 


(8) N 


Inland. 
25/6 to 27/- 
24/- to 26/- 
22/— to 23/- 
19/6 to 20/6 
16/6 to 17/6 
15/— to 16/6 
15/— to 16/6 

9/— to 10/- 

7/-to 8/- 

4/6to 6/6 





Export 
14/- 
14/9 

14/9 to 16: 


11/6 to 12 
16/6 to 17: 
11/6 to 12: 
10/6 to ll 
9/- 


12/- 
11/6 
12/— to 12/¢ 
11/-to ll 
9/- 


20/- 
30/- to 51 
20/— to 20/6 


13/6 
12/- 
10/- 

12/6 to 13/- 

27/- to 39 


14/6 
13/3 to 13/6 
25/— to 37 
26/- to 28 


12/3 on rail at ovens 
Furnace and Foundry Coke (Export), f.o.b. 15/— to 16/- 


(9) SOUTH WALES. 


CarpiIrF— 
Steam Coals : 

Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large .. 
Best Black Vein Large 
Western Valley Large . 
Best Eastern Valley Rene « 


Ordinary Eastern Valley Large a 


Best Steam Smalls 
Ordinary Smalls 
Washed Nuts a ane 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
po e Smalls 
Foundry Coke (Export) 
Furnace Coke —" 
Patent Fuel . . = 
Pitwood (ex ship) .. 
SwanszEa— 
Anthracite Coals : 
Best Big Vein Large 
Red Vein.. oe 4 
Machine-made Cobbies 
Nuts 
Beans 
Peas ons @ 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls ° 
Cargo Through 


No. 2 e 


” ” 





(1) Delivered. (2) Net Makers’ 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


Works. 


(3) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—f.o.b. Glasgow. 
(a) Delivered Glasgow. 


(9) Per ton f.o.b. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home 8 


a h 


(4) Delivered Sheffield. 


(6) Delivered Sheffield. 


(c) Delivered Birmingham. 





from 


iated British Stee] Makers. 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations. 


20/- to 20/3 
18/9 to 19/9 
18/6 to 19/6 
17/9 to 18/- 
18/6 to 18/9 
18/- to 18/6 
18/— to 18/3 
17/6 to 17/9 
13/6 to 14/- 
12/- to 13/6 
18/- to 22/- 
19/9 to 20/3 
15/6 to 16/- 
17/- to 17/3 
15/6 to 16/- 
14/- to 14/3 
22/- to 36/6 
16/6 to 17/6 
20/6 to 21/- 
23/6 to 23/9 


35/— to 37/6 
27/- to 31/6 
22/6 to 27/6 
41/6 to 45/- 
43/- to 46/- 
24/9 to 28/3 
20/- to 21/6 

8/6 to 9/- 

8/6 to 9/6 


20/6 to 21/6 
18/- to 20/- 
11/6 to 13/- 
16/- to 17/6 


(6) Home Prices— 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
French Tariffs. 


WHATEVER may be the ultimate result of the 
preliminary negotiations between the Board of Trade 
and the French Ministry of Commerce for a readjustment 
of tariffs it would be unwise to anticipate an early improve- 

ent in trading facilities. French appreciations of the 
situation show that the fear of French products being 
excluded from Great Britain by a tariff barrier has been 
allayed by recent events, and they indicate more particu- 
larly that the British cannot hope to benefit from the 
economic reconstruction of Europe unless they help to 
arry it through. This implies, of course, that the British 
are expected to support the French plan, about which 
little is known at present, except, that, owing to the 
peculiar situation of France it will be largely of a financial 
character. The Germans are reported to be waiting 
for the French plan and are prepared to work in their 
scheme with it, if possible. 


International Colonial Exhibition. 


The objects of the International Colonial Exhibi- 
tion in the Bois de Vincennes, Paris, which is being 
officially opened this week, are to create a national interest 
in the Colonies, to facilitate the provision of money for 
colonial development, such as the construction of roads 
railways, ports and the like, and to show the world the 
mportance of the newly created French Empire, which, 
n area and population, is second only to that of the 
British. It is also hoped that the Exhibition will stimulate 
business during the present period of trade depression. 
It will almost certainly prepare the way for a colonial 
activity which will help in the recovery of French 
sconomic prosperity. As is usually the case, the opening 
day will see the Exhibition in a backward state, but it is 
already evident that, from a spectacular point of view, 
it will be one of the most brilliant of its kind yet organised. 
The keynote of the architectural features is originality. 
There are striking reproductions of temples, such as the 
famous Angkor in Indo-China, and a Buddhist temple in 
the Dutch East Indies. The pavilions and palaces of 
engineering and others have been designed in harmony 
with the colonial scheme and may offer new ideas in 
utilitarian architecture. The only new thing in con- 
truction is the replacing of plaster, in many cases, with 
wood sawn in sheets and nailed on timber frames. An 
ittractive finish with valuable woods is given to structures 
in this way, some of them having the appearance of being 
built solidly from colonial timber. There will be seen the 
latest advance in the science of illumination, which is being 
developed by the collaboration of the artist with the 
lighting engineer. The light will be diffused or reflected, 
without any light being directly visible anywhere. All 
the principal avenues are lined with standards from which 
are suspended chaplets of half a dozen inverted cones with 
lamps inside. In another case the light is reflected from 
lamps in green shades on to white discs. Around the 
Lake Daumesnil the illumination effects promise to 
be particularly novel and artistic. There will be much 
to be learned in the way of illumination. So far as regards 
the exhibits, there is at present very little to be seen. It 
was interesting to note that the only mechanical devices 
employed in the Exhibition grounds for unloading goods 
were the motor mobile cranes of Ransomes and Rapier, 
Ltd., of Ipswich. 


Engine Knocking. 


For a considerable time past Monsieur Dumanois 
has been carrying out experiments in association with 
the Office National des Recherches et Inventions with a 
view to ascertaining the cause of knocking in petrol 
engines when running at above a certain temperature. 
By a process of deduction it seemed fairly certain that the 
phenomenon was due to the action of peroxides, but there 
was nothing to prove the truth of those deductions. 
The matter has now been settled by experiments with a 
four-stroke motor cycle engine, 70 mm. by 70 mm., the 
results of which have been communicated to the Académie 
des Sciences. The engine was coupled up with a 2 horse- 
power electric motor by a shaft on which was fixed a 
brake drum. The engine cylinder was lagged with asbestos 
through which passed a thermometer to show the tempera- 
ture of the cylinder. A thick glass port was let into the 
combustion chamber for observation. While the engine 
was developing its full brake power, and the temperature 
was rising, the ignition was switched off now and then and 
the electric motor was run to keep the petrol engine at 
the same speed. Analyses of the exhaust showed a com- 
plete absence of aldehydes and peroxides so long as the 
cylinder temperature was below 270 deg. Cent. At that 
temperature knocking began. The brake was released 
and the ignition switched off simultaneously, when the 
engine continued to run for more than a minute. Observa- 
tion through the port revealed that there was no flame 
and, consequently, no self-ignition. The engine was 
stopped and then turned by the electric motor, when the 
exhaust was found to contain notable quantities of 
aldehydes and peroxides. 


Fast Transports. 


In the national programme of public works, 
which is still being held up because the funds have not 
been voted, there is included the construction of three 
special ships which are to be fast enough to carry troops 
across the Mediterranean between Algiers and Marseilles 
during the night. Monsieur Rougeron, a well-known 
naval engineer, proposes that the ships should be built 
something on the lines of the latest Italian or German 
small cruisers, with a tonnage of between 4000 and 7000 
and capable of steaming at from 25 to 27 knots. Evidently, 
for passenger service, convenience would have to be sacri- 
ficed, but as the crossing will be made during the night the 
accommodation would be the same as in railway trains, 
the sleeping berths being arranged in a similar manner. 
The extra cost of running the new ships would, says 
Monsieur Rougeron, be made up for by the shorter time 
in crossing and a reduction in the number of attendants 


British Patent Specifications. 


When on invention is communicated from abroad the name and 
address of the communicator are prinied én italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date firet given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TRANSMISSION OF POWER. 


345,495. March 24th, 1930.—Exuxecrnic Canies, International 
General Electric Company, Inc., of 120, Broadway, New York, 
United States of America. 

In the production of modern high-pressure electric cables, 
the insulating layers are impregna' with substances com- 
prising for the mcst part oils having a high thermal coefficient 
of expansicn. On an increase of temperature of the cable, the 
outer sheath, which is generally made of a lead covering, expands, 
and, if the very low elastic limit is exceeded, does not again 
contract to its original form. Hence the volume of,the cable 
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becomes greater, and is thus no longer completely filled out in 
the cooled state by the impregnating medium. Hollow spaces 
are produced which are either empty cr filled with the gasified 
constituent parts of the insulating medium and give rise to 
breakdown in the cable. According to the invention, within the 
protecting spiral A of an electric oonductor there is an elastic 
tubing B filled with inactive gas, such as nitrogen or carbon 
dioxide, and subdivided into single separate gas-tight chambers 
by the tied joints C. The electric conductor D is enclosed b 

paper insulation E and a lead covering F.— March 26th, 1931. 


PUMPING AND BLOWING MACHINERY. 


345,574. May 3lst, 1930.—Pumres ror CrrcvuLatinc Mercury, 
The British Thomson-Houston Company, Lid., Crown House, 
Aldwych, London, W.C. 2. 

This pump is put forward for the circulation of mercury, but 
for what purpose is not disclosed. It comprises a rotor A, in 
the periphery of which there are arranged helical channels B. 
(It will noted that the drawing does not indicate the helical 
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formation of the grooves, but they are so described in the 
os Outside the casing of the rotor there is the stator 
> of an A.C. motor. The result is that the mercury in the 
channels B acts as the winding of a squirrel cage motor, for the 
driving of the rotor, and, incidentally, is propelled forward by 
the helical form of the grooves.— March 26th, 1931. 


TRAMWAYS AND RAILWAYS. 


345,233. December 7th, 1929.—Ramway ELecrrirication, 
James Matthew Fay, of 88, Merrion-square, Dublin; 
James Joseph Drumm, M.S8c., of University College, 
Dublin ; and Celia, Ltd., of 42 and 43, St. Stephen’s-green, 
Dublin. 

In accordance with this invention, locomotives or motox 
coaches carry storage batteries of very low internal resistance, 
and capable of being chirged at very high rates. The ene 
for charging the battsry is supplied over short sections of 
line by means cf a third rail A or overhead ductor ted 
to the source of supply, the conductor being normally situated 








and stores carried. 





at a station and extending, say, for anything from half a mile 





| P, connec 








to three miles at each side of the stration, whilst the sections of rail 
or ductor are spaced apart from one another at intervals 
of, say, 10 to 30 miles. In some cases charging might ve effected 
while the train is standing in a terminal station from a traus- 
mission line B, phe moron | to o rectifier ©, which wonld also 








serve for supplying D.C. under r The third 
rail or other conductor would normally be dead, and would 
be switched in when required, either liv or aut ticall 





y: 
In the drawing, D indicates the train-charging switch operated 
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by a relay energised with current from the traction rail on the 
operation of triggers E. In crder to improve the load factor, a 
battery might be arranged to work in parallel with the rectifier, 
this battery being charged during the periods when the train 
batteries are not drawing current. For accelerating trains leav- 
ing stations, a direct supply might be drawn from the supply 
instead of from the batteries. The triggers F serve for giving a 
signal to the driver when approaching a charging section, so 
that he may move the collecting shoes into position for picking 
up current.— Marck 9th, 1931. 


SHIPS AND BOATS. 


345,470. March 6th, 1930.—Power Piant ror Sure Pro- 
puLsion, The General Electric Company, Ltd., of Magnet 
House, Kin; y, London, W.C. 2, and Dr. Robert Gordon 
Jakeman, of the General Electric Company, Ltd., Engineer- 
ing Works, Witton, Birmingham. 

According to this invention, a multiple expansion recipro- 
cating engine A is adapted to exhaust into a steam turbine B, 
provided with condensing plant. The engine and a D.C. motor 
C are both mechanically coupled to a propeller F, whilst a D.C 
generator D and a D.C. electric exciter E are both mechanically 
coupled to the turbine B. The generator D and the motor U 
are coupled by conductors G and H, whereby the generator D 
may drive the motor C. The motor C has a field winding J 

rovided with a reversing switch K for reversing the motor. 

e generator D has a field winding L and a commutating pole 
winding M, the latter being connected in series with the con- 
ductor H. The exciter E has a field winding N connected in 
shunt through a regulating rheostat O and a series field winding 
in shunt across the commutating pole winding M 
of the generator D. Normally, when power is flowing from the 
generator D to the motor C, the winding P is adapted to exert 
a decompounding effect on the exciter E. The winding J of the 
motor C and the winding L of the generator D are connected in 
parallel across the armature of the exciter E. A control valve is 
provided for controlling the admission of steam to the engine 
A and for limiting the speed thereof, but no valve is provided 
for controlling the admission of steam to the turbine B from the 
engine, the plant as a whole being controlled by means of the 
steam valve of the engine A. The speed of the turbine B may 
therefore vary within wide limits. Under normal conditions, 
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power is supplied to the propeller F directly from the engine A 
and from the turbine B by means of the generator D and motor C, 
whilst the current flowing at any time in the conductors G and 
H is proportional to the difference between the electromotive 
force of the merator D and the back electromotive force of the 
motor C. urther, since both the electromotive force of the 
generator and the back electromotive force of the motor depend 
on the voltage of the exciter E the difference between these two 
electromotive forces, and therefore the current flowing in the 
conductors G and H, also depends on the voltage of the exciter 
E. Provided the torque on the p lier F remains constant, 
there is no tendency for the current in the conductors G and H 
to vary. But if the torque on the propeller begins to fluctuate, 
as may happen when the ship runs into a heavy sea, the speed 
of the motor C will start fluctuating and will tend to cause 
undesirable fluctuations of the current in the conductors G 
and H. It will ve seen, however, that if an increase in the speed 
of the motor C reduces the current flowing in the conductors 
G and H, the decompounding effect of the field winding P on th» 
exciter E is reduced so that voltage of the exciter is increased, 
thereby tending to maintain the current flow. On the other 
hand, if a decrease in the speed of the motor increases the current 
flowing, the voltage of the exciter E is reduced thereby tending 
to limit the current. There is therefore a strong tendency to 
stabilise the current flow. The effect of this is to increase the 
Pp issible diff between the speeds of the generator D 
and motor C for a given range of values of current flowing 
between generator and motor. Furthermore, at starting the 
engine A, the generator D may reach an appreciable speed, 
while the motor C is turning slowly, in which case the current 
in the conductors G and H is limited to a reasonable value.— 
March 26th, 1931. 
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MISCELLANEOUS. 


343,806. April 9th, 1930.—Fimg-gxTINeuIsHING SPRINKLERS, 
Mather and Platt, Ltd., and A. Roberts, Park Works, 
Manchester. 

This device is evidently primarily intended for use in con- 
nection with fire-extinguishers, but might be applied to a variety 
of other uses where it is desired to rel some ber by 
increase of temperature. It comprises a sealed tube A of fused 
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quartz glass filled with a liquid having a high coefficient of 
thermal expansion. If it is heated sufficiently the tube explodes 
and permits the arms B B to collapse, under the influence of 
springs—not shown—to actuate any mechanism that may be 
desired. Several variations of the idea are illustrated, but there 
is no hint as to the liquid which should be used for —_ 
tube, neither as to the extent to which the tube should be > 
—February 26th, 1931. 


344,388. November 29th, 1929.—Execrre Arc Recrirrers, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2; and Frank Percy 
Whitaker, of 237, Clifton-road, Rugby. 

This invention relates to electric are rectifiers of the mercury 
vapour type and more particularly to a novel arrangement of 
anode for this type of rectifier. It is general practice in such 
rectifiers to provide each anode with a shield, which may take 
the form of a cylinder which surrounds the anode at its upper 
end and which is open at its lower end so that the arc can reach 
the anode. It has been proposed to provide an aperture in the 
side of this shield which is connec to a part of the rectifier, 
which is efficiently cooled, so as to reduce the vapour pressure 
existing round the anode under certain conditions. It also 
been p: to provide an aperture in the side of the shield, 
but shielded by baffles from the anode, such baffles and aperture 
serving to carry away mercury which may condense inside the 
shield above the poe & According to the invention, in a shield 
for each anode of a mercury are rectifier provided with one open- 


345,594, July 2nd, 1930.—A Proocuss ron Removine SuLPHUR 
rroM InpusTRIAL Gases BY Means or A Cyciro Process 
— a ane ogy ag mag «od or Pure Svutruvr, 
8. Hunyady, 35, thlen-u., ota, H , and 
K. Koller, 3, Podmaniczky-u., Bu ~ VI, Hungry. 

The object of the invention is to effect removal of sulphur 
from industrial gases in a closed cyclic process in such a manner 
that with the rapid combining of the sulphur the regeneration 
of the active mass, together with direct extraction of pure 
sulphur, is carried out simply and cheaply without formation 
of acid. Finely divided ic oxide is employed as the 
active mass and forms a very suspension with water. The 
gas to be purified is brought into intimate contact with an 

pensi of finely divided anic oxide, the 
sulphuretted hydrogen in the gas being posed with 
formation of manganese sulphide and water. The reaction is 
represented by the following equation :— 
Mn,0,+-3 H,S=2 MnS+S+3 H,0. 

The aqueous mixture of 1g Iphide and sulphur is 

filtered and the residual moist mass is oxidised by means of air. 

This oxidation is effected more rapidly than in solution. By 








WEDNESDAY, MAY 13ra. 


InstiTuTE OF Fvget.—In the Rooms of the Chemical Society, 
Burlington House, Piccadilly, W.1. ‘The Continuous Pro. 
duction of Water Gas from Powdered Fuel,”’ by Dr.-Ing. Adolp); 
Thau, of Berlin. 6 p.m. 


Royat Soorery or Arts.—John-street, Adel 
W.C.2. “ Architecture in 
Major R. A. B. Smith. p-m. 

Tetevision Socrery.-—At University College, Gower-strect 
London, W.C. 1. “ The Development of Cuprous Oxide Photo 
electric Cells,” by Mr. H. Wolfson. 7 p.m. 


THURSDAY, MAY l4ra. 


InstiTuTION oF ExgcrricaL Encrverrs.—Savoy-place, Vic. 
toria Embankment, London, W.C.2. “Commemoration o/ 
Centenary of the Birth of David Edward Hughes (May léth, 
1831), short discourse by Mr. 8. Evershed. 6 p.m. Annus 
general meeting, 6.45 p.m. approximately. 

Inon anv Steet Instrrure.—At the =o -y Chamber 
of © » 95, New-street, Birmingham. “ First Report on 


i, London, 
on the Pacific Coast.” by 








the action of atmospheric oxygen the Z phide is 
converted with separation of sulphur into ganic hydroxide 


+ 
——- 








2 MnS+30+3 H,O=2 Mn/OH/,+28. 
After oxidisation the precipitate is completely dried with warm 
dry air, the manganic hydroxide being d posed into i 
oxide and water according to the equation 

2 Mn/OH/,=Mn,0, +3 H,O 
The precipitate containing dry manganic oxide and sulphur 
i with a solvent of sulphur, for example, tri- 





is then treated 
chloroethylene, at a temperature lower than the boiling point 
of the solvent, whereby the sulphur is obtained in solution. 
The cclvent ures d with sulph eis now filtered, the tri- 
chloroethylene being vaporised so t ure sulphur is left as 
the residue. The manganic oxide, which posbi> still contains 
adhering drops of solvent, is heated above the boiling point 
of the latter, whereby dried pure powdered ic oxide is 
left which “y 4 be employed again directly for purifying the 
gases, so that the process may be carried out in an uninterrupted 
cycle. The solvent vapours are condensed and are again 
employed for dissolving the sulphur. The principal advantage 
of the process resides in the fact that the compounds of man- 
ganese are more readily converted than those of other metals 
suitable for gas purification, so that the closed cyclic process 
ww by carried out without difficulty. A further advantage 
is that there is no acid formed in the cyclic process, so that it is 
unnecessary to provide the apparatus with an acid-resisting 
lining.— March 26th, 1931. 
345,598. July 19th, 1930.—Gatvanisep Iron Wire, W. H. 
Potter, 121, Liverpool-road, Warrington. 

In this process of galvanising the inventor first the 

wire through an annealing bath A of molten lead, on which there 












































ing for the normal are path between anode and thode, 
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an additional opening or openings is provided at the top 
of or in the side of the shield, near the anode active surface and 
not shielded therefrom by baffles, the latter opening or openings 
being comparable in area with the first-mentioned opening, the 
object being to provide entry for vapour into the anode shield to 
increase the vapour pressure within the shield under certain con- 
ditions. Moreover, in order that the are may follow its 
normal path, the inventors provide the additional opening or 
openings with a high ratio of surface to area of opening to facili- 
tate deionisation of incoming mercury vapour. According to 
the arrangement shown in fig. 1, the inventors provide an 
éntrance to the upper end of the shield by arranging a number of 
annular discs A concentric with the anode B and secured close 
together with spaces in between them, the mercury vapour 
entering the interior of the shield C through the narrow passages 
left between the discs. Alternatively, as shown in Fig. 2, the 
shield C may be surrounded at its upper end by a concentric 
cylinder D, and the mercury vapour will enter through the 
annular e E between the cylinders and through openings F 
near to the anode surface.— March 2nd, 1931. 


345,330. December 17th, 1929.—Etectric Castes, Norah 
May Loudon and the London Electric Wire Company and 
os Ltd., of 7, Playhouse-yard, Golden-lane, London, 

C. 1. 

This invention relates to improvements in the insulation of 
electric cables and has for one object to provide a fireproof 
insulation, particularly for electric cables covered with rubber 
or bitumen, &c. The cable to be treated is drawn from a drum 
A through a unit B, by means of which felted asbestos is applied 
and is thereafter passed under a device C by means of which an 
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inert liquid, for example, a silicate, is a for binding 

urposes. The cable is then caused to travel through a unit D, 

y means of which an admixture of powdered selenium and 
zine oxide is applied. The loose mixture of selenium and zinc 
oxide is agitated by means of a paddle E, so as to create a cloud 
of material which thereby settles uniformly upon the cable as it 
is traversed through the unit D. The cable, after leaving the 
unit D travels throuyh a polishing device F, comprising pressure 
plates which are rotated around the cable to a take wheel G, 


Grid,”” by Major E. Ivor David. 6 p.m. 


E.C.3. “Low Cost Motor Ships,” by Mr. O. E. Jorgensen. 
6 p.m. 


Westminster, 8.W. 1. Annual General 


cy ide 10 per cent., sodium carbonate 35 per cent. and 
sodium chloride 55 per cent. The bath is kept at a temperature 
of 800 deg. Cent. The effect of this ch | heat treatment 
generally is, says the inventor, to produce annealed ferrous 
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metal which is free from inclavated fusion products, such as 
iron scale or deposited carburised matter, whilst the adherin 
chemical residual substance which covers the ferrous me 
acts as a protective coating against at pheric oxidation 
while the metal is cooling off. The wire then passes through an 
acid bath B, a washing trough C, a bath of basic flux D, and the 
eae tank E, which is kept at a temperature of 450 deg. 
t. The wire is finally wound on the block F.—March 26th, 
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Forthcoming Engagements. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


INSTITUTION OF ELECTRICAL ENGINEERS : ScorrisH CENTRE. 
—Foresters’ Hall, Nicol-street, Dundee. Faraday Lecture, 
“ The Birth of Electrical Engineering,” by Professor W. Cramp. 
1.30 p.m. 

Iron anp Steet Instirvre.—At the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.1. Annual 
meetings. 10a.m.each day. For programme see page 440. 


Rattway Civs.—57, Fetter-lane, London, E.C.4. ‘“ Great 
Southern Railway, Ireland,” by Mr C. R. G. Stuart. 7.30 p.m. 


Royat Instrrvution or Great Brirarv.—2l Albemarle- 
street, Piccadilly, W.1. Discourse, ‘The Measurement of 
Noise,” by Dr. G. W.C. Kaye. 9 p.m. 


FRIDAY anp SATURDAY, MAY 81x anp 91H. 


InstiTvTIon oF Muwicipan anp County ENGINEERS: 
Nortu-Western Distzict.—Town Hall, Victoria-street, More- | 
cambe and Heysham. 11 a.m. 


MONDAY, MAY lirs. 


CHARTERED Surveyors’ InstiTuTION.—12, Great George- 
street, Westminster, S.W.1. “‘ Valuations of the Assets of 
Public Companies,” by Mr. Sydney A. Smith. 8 p.m. 


Ison anp Street Instirvte.—At the Cleveland Technical 
Institute, Corporation-road, Middlesbrough. “ Production 
Economy in Iron and Steel Works,” by . O. Cromberg ; 
“The Melting Shop of the Appleby Iron Company, Ltd.,” 
Mr. A. Robinson. 7.30 p.m. 


TUESDAY, MAY 12rs. 


InstituTe oF Fuen: Sours Wates Secriox.—South Wales 
Institute of Engineers, Park-place, Cardiff. Joint meeting. 
Discussion, “‘ Local Generation of Electrical Power Plus the 


InstiTuTE oF Marine Enorxeers.—The Minories, London, 


InstrruTiIox or Civ. Enormrers.—Great George-street, 
Meeting. 6 p.m. 


TUESDAY to FRIDAY, MAY 12rx ro l5ru. 
NaTIonat Sarety First Assoctation (Inc.).—Leeds. Annual 





and from thence to a receiving drum H.— March 7th, 1931. 


Congress. 





floats a layer of molten chemicals, consisting of calcium | 


the Corrosion of Iron and Steel,"’ being a report by a Joint Com 
mittee of the Iron and Steel Institute and the National Federa- 
tion of Iron and Steel Manufacturers to the Iron and Stee! 
Industrial Research Council; “‘ Production E in Iron 
and Steel Works,” by Mr. O. Cromberg; “‘ On the Nature of 
Defective Laminations in Wrought Iron and Chain Links,” 
~ | Mr. H. J. Gough and Mr. A. J. Murphy ; “ The Melting Shop 
of the Appleby Iron Company, Ltd.,"" by Mr. A. Robinson. 
p-m. 





RoyaL AgRonavuTicaL Sociery.—At the Royal Society of 
Arts, John-street, Adelphi, London, W.C. 2. “ The Metal-clad 
Airship,” by Mr. Carl B. Fritsche. 6.30 p.m. 


THURSDAY anp FRIDAY, MAY léru anp 15ru. 


Universtry or Lonpon.—At the Institution of Civil Engi 
neers, Great George-street, Westminster, 8.W.1. “ Steam 
Research in Europe and in America,’ by Professor Dr.-Ing. Max 
| Jakob. Thuredey.—‘‘ Optical Measurements." Friday.— 
| “* Special Thermal Properties and Processes of Water and Steam 
|} and a Note on International Steam Table Conferences and 
| International Steam Table.” 5.30 p.m. each day. 


FRIDAY, MAY 15ru. 


Roya Instrrotion or Great Barraiux.—2i, Albemarle 
| street, London, W.1. Discourse, “ Experimental Aspects of 
| Hydrogen-Ion Concentration,” by Dr. J. C. Philip, F.R.S. 9 p.m 





SATURDAY, MAY lérxs. 


InstirvTion or Muwicrrpat anp County ENGINEERS. 
| Southern District Meeting at Cheltenham. Assemble Town Hall! 
| at 10.30 a.m. 


WEDNESDAY, MAY 20rn 


MANCHESTER AssocIATION oF ENGINEERS.-—Visit to tne 
Broughton Copper Company, Ltd., Blackfriars-road, Salford 
2.30 p.m. 





| 
FRIDAY, MAY 22np. 
Royat Iystirvtion or Great Bariraiv.—2l, Albemarle 
street, London, W.1. Discourse, ‘“‘ X-ray Investigations of the 
| Structure of Liquids,” by Sir William Bragg, F.R.S. 9 p.m. 
MONDAY, MAY 25ra. 
ENGINEERING GoLrinc Socrery.—Northern meeting at 
Gullane, No. | Course. 
THURSDAY to SATURDAY, MAY 28rx ro 30rx. 
VeEREIN DEUTSCHER CHEMIKER.—Vienna. Fifth general 
meeting for chemical apparatus. Symposium, “* The Separation 
of Liquids and Solids.” 
SATURDAY to SUNDAY, MAY 307rx tro JUNE léru. 
InstrTUrse or TaansPort.—lItalian Tour and Congress. For 
provisional programme see page 359. 
MONDAY to FRIDAY, JUNE Ist to 5Sru. 


| IwrernationaL Feperation ror Hovsinc anp Town 
Pianninc.—Berlin. Thirteenth International Housing and 
| 





Town Planning Congress. 


THURSDAY, JUNE 4rs. 
Roya. Society or Arts.—John-street, Adelphi, London, 
W.C. 2. “ A New Form of Prime Mover and its Uses for Loco- 
| motives, Marine and other Engines,” by Mr. J. F. J. Malone. 
| 6 p.m. 
WEDNESDAY to SATURDAY, JUNE lirn vo 2vra. 
InstTiruTION oF MuwicirpaL AND County ENGINEERS.— 


| Birmingham. Fifty-eighth annual general meeting and con- 
| ference. For programme see page 524. 


WEDNESDAY, JUNE 24ru. 
StarrorpsHire Iron anv Steev InstirvTe.—Annual excur- 
sion. Visit to the National Physical Laboratory, Teddington. 
MONDAY tro SATURDAY, JUNE 29rn to JULY 4rn. 
InstrruTion or Navat Arcurrects.—Paris summer meeting. 
For programme see page 514. 
MONDAY to SATURDAY, JULY 13rn ro 18ra. 


Society or Cusmicat Inpustry.—Jubilee Celebrations. 
For provisional programme see page 471. 








Tue Parsons AssociaTion.—It is proposed to form a Parsons 
Association to commemorate the life and work of the late Sir 
Charles Parsons, O.M., K.C.B., F.R.S. This Association will be 
open to old employees of C. A. Parsons and Co., Ltd., The 
Parsons Marine Steam Turbine Company, Ltd., as well as to 
present members of these firms, both at home and abroad. Would 
all those interested in the formation of such an Association 
kindly write to the Hon. Secretary, Parsons Association, care of 
C. A. Parsons and Co., Ltd., Heaton Works, Newcastle-on-Tyne, 
when further particulars will be sent. 


Tue IwstiruTion or Crvi Encineers’ Awarps.—The 
Council of the Institution of Civil Engineers has recently made 
the following awards in respect of papers read and discussed at 
the ordinary meeti during the session 1930-31 :—A Telford 
Gold Medal to Mr. WW. T. Halcrow, M. Inst. C.E. (London) ; 
Telford Premiums to Mr. F. R. Freeman, B.Sc., M. Inst. C.E. 
(London); Mr. G. C. Minnitt, Assoc. M. Inst. C.E. (Bombay) ; 
jointly to Mr. C. 8. Berry, M. Inst. C.E., Mr. H. P. Gaze, M. Inst. 
C.E., and Mr. C. E. H. Verity, Assoc. M. Inst. C.E. (London) ; 
and jointly to Professor A. H. Gibson, D.Sc., M. Inst. C.E. 
(Manchester), Mr. T. H. Aspey, M.Sc. (Wigan), and Mr. F. 
Tattersall, M.Sc. (London). A Manby Premium to Mr. A. R. 
Ellison, M. Inst. C.E. (Nag Hammadi, Egypt). A Crampton 
Prize to Mr. R. T. M um, O.B.E., B.Se., M. Inst. C.E 
(Derby). The Council would have awarded a Telford Premium 
to Mr. Percy Allan, M. Inst. C.E. (Sydney, N.S.W.) had he been 








still Jiving. 








Llane 


| 


Ww 
bs 


P 


th 





